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INTRODUCTION. 


Lectures  beore  the  students  of  the  Medical  Depart- 
ment of  Barnes  University,  the  American  Medical  Col- 
lege, National  University  of  Arts  and  Sciences,  and 
various  medical  societies,  form  the  basis  for  this 
volume. 

The  object  in  presenting  this  work  has  been  to  make 
it  an  auxiliary  to  my  work  on  '*The  Surgery  of  the 
Heart  and  Lungs,"  a  volume  of  600  pages,  published  in 
1904.  Since  then  many  advances  have  been  made  in 
both  technique  and  appliances,  until  now  many  seem- 
ingly bold  predictions  contained  within  that  publication 
have  been  realized.  Much  of  the  subject-matter  repre- 
sents the  thought  of  many  of  those  interested  in  their 
respective  subjects,  and  there  has  been  no  inclination 
to  refrain  from  giving  them  due  credit.  In  a  few  in- 
stances entire  papers  have  been  reproduced,  others 
freely  quoted,  and  many  given  but  passing  mention, 
but  with  all  consideration  has  been  given  because  of 
the  most  advanced  thought  which  they  contained. 

Bibliography  has  been  classified,  chronologically  ar- 
ranged and  appended  to  the  various  chapters,  that  it 
may  be  more  readily  referred  to.  It  is  difficult  to 
transcribe  bibliography  many  times  without  more  or 
less  imperfections;  for  this  reason  it  is  not  perfect, 
but  is  sufficiently  so  for  all  practical  purposes. 

My  appreciation  is  hereby  tendered  to  Mrs.  Dora 
W.  Harris  for  the  devotion  and  competency  displayed 
in  transcribing  much  of  this  work,  and  to  Miss  Bertha 
Bahlman  for  assisting  in  the  arrangement  of  the  bibli- 
ography. It  is  also  my  pleasure  to  express  my  grati- 
tude to  my  assistant.  Dr.  D.  D.  DeNeen,  for  arranging 
a  part  of  the  chapter  on  the  esophagus. 

Since  this  work  was  completed,  thoracic  surgery 
has  advanced  by  leaps  and  bounds  because  of  the  op- 
portunities oflFered  by  the  multiplicity  and  great  variety 
of  injuries  to  the  chest  and  its  contents.  Such  oppor- 
tunities have  never  before  and  probably  will  nevef 
again  be  afforded,  and   \Yere  it  possible   within   the 
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allotted  time  for  this  work  to  appear  under  cover,  a 
chapter  would  be  added  dealing  with  its  newer  phases ; 
but  its  enormity  precludes  the  possibility  of  g'iving  it 
consideration  at  this  time.  Therefore,  the  newer 
phases  of  this  subject  will  be  left  for  those  whose  for- 
tune it  has  been  to  observe  and  deal  with  wounds  of 
the  thorax  and  its  contents  that  have  occurred  in  this 
great  war.  Suffice  it  to  say  that  the  principles  involved 
in  the  predictions  made  in  my  work  on  "Surgery  of 
the  Heart  and  Lungs*'  (1904)  to  the  effect  that  sur- 
gical invasion  of  the  thorax  would  be  made  as  fear- 
lessly as  that  of  the  abdominal  cavity  and  without 
the  use  of  antiseptics  has  been  proven  and  are  being 
used  generally  by  army  sttrgeons. 

Concerning  the  ethics  of  plagiarism,  the  following 
remarks  are  copied  from  the  New  York  Times,  August 
13.  1911: 

"It  is  next  to  impossible  to  say  anything  that  some 
one  has  not  said  before. 

**That  fact  remains  why  so  few  authors  have  es- 
caped the  charge  of  plagiarism. 

"If  a  good  thing  can  be  repeated  so  as  to  make  a 
new  appeal,  it  justifies  itself,  even  though  it  may  open 
the  door  to  the  charge  of  imitation. 

"The  deliberate  appropriation  of  the  sayings  of  an- 
other in  flagrant  violation  of  the  ethics  of  the  quota- 
tion marks,  is  a  cardinal  literary  sin,  but  few  authors 
or  composers  of  worth  consciously  steal  the  thoughts 
of  others. 

"Most  charges  of  plagiarism  are  unjust,  and  he  who 
makes  them  should  have  a  care  that  he  is  not  himself 
as  guilty  as  the  one  he  accuses. 

"Plato  condemned  l^Iomer  for  imitating  earlier 
poets,  while  he  himself  borrowed  from  Homer. 

"Socrates  appropriated  from  Zeoo,  and  Virgil  did 
not  hesitate  to  utilize  the  thoughts  of  earlier  writers. 

"Even  Shakespeare,  Lowell  says,  'scarcely  ever 
scrupled  to  run  in  debt  for  his  plots/  and  Johnson 
borrowed  the  words  of  his  most  beautiful  song,  'Drink 
to  me  only  with  thine  eyes.'  from  Philostratus. 

*The  plagiarist,  therefore,  despite  his  offense,  finds 
himself  in  good  company, 

*'In  his  caustic  criticism  of  plagiarists,  Foe  admits 
having  appropriated  the  caption  of  his  essay  from  Di- 
onysius, 

"Few  are  the  speakers,  writers  or  thinkers,  who  can 
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with  good  grace  charge  any  of  their  contemporaries 
with  plagiarism. 

"Yet  to  borrowed  ideas  literature  owes  much,  for  he 
who  can  present  a  thought  in  better  form  than  he  found 
it  has  done  a  service  to  mankind.  The  sin  of  pla- 
giarism lies  in  the  appropriation  of  a  well-expressed 
idea  and  making  poor  use  of  it. 

"Chaucer's  influence  in  literature  is  incalculable,  yet 
Chaucer,  as  Emerson  says,  was  'a  huge  borrower.' 

"Mirabeau,  we  are  told,  felt  that  the  things  which 
his  presence  inspired  were  as  much  his  as  if  he  had 
said  them. 

"Possibly  Adam  was  original ;  no  one  else  has  been 
wholly  so. 

"The  inventor  achieves  success  by  utilizing  the 
thoughts  of  those  who  have  gone  before. 

"Howe  was  not  the  first  to  dream  of  the  possibilities 
of  the  sewing  machine.  Madersberger,  Adams,  Dodge 
and  Thimonnier  had  preceded  him. 

"Should  Watt  have  abandoned  his  study  of  applied 
steam,  which  resulted  in  his  invention  of  the  steam  en- 
gine, because  others  had  dreamed  dreams  before  him? 

"  Invention,  strictly  speaking,'  says  Sir  Joshua  Rey- 
nolds, 'is  little  more  than  a  new  combination  of  those 
images  which  have  been  previously  gathered  and  de- 
posited in  the  memory.' 

"Great  would  be  the  sacrifice  were  we  to  surrender 
that  dear  American  classic,  *Rip  Van  Winkle,'  for  no 
other  reason  than  that  Irving  borrowed  it  from  the 
German. 

"Longfellow  found  the  idea  of  his  *Wayside  Inn' 
tales  in  the  ^Canterbury  Tales,'  and  Tennyson  took 
many  of  his  themes  from  less  attractive  writings  than 
his  own. 

"Shall  we  condemn  Wagner  for  going  to  the  old 
legends  for  his  operas?  Rarely  is  an  opera  produced 
in  these  days,  when  we  are  so  hungry  for  new  things, 
that  the  critics  do  not  pronounce  the  music  'reminis- 
cent.' 

"Genius  may  reach  greater  heights  than  talent,  but 
it  generally  uses  the  talents  of  others  for  stepping- 
stones.  No  man,  however  talented,  ever  reached  the 
top  without  profiting  by  the  experience  of  others. 

"  *Newton,'  said  Matthews,  'could  never  have  been 
Newton  without  the  labors  of  Kepler.' 

"Pope  Gregory  the  Great  burned  the  works  of  Varo, 

15 


a  writer  of  prodigious  erudition,  from  whom  St.  Au- 
gustine had  borrowed  profusely,  that  the  latter  might 
escape  the  charge  of  plagiarism. 

**Balzac  borrowed  bodily,  in  one  of  his  novels,  an 
entire  chapter  from  Bulwer*s  *The  Disowned,'  while 
Bulwer,  in  turn,  helped  himself  to  many  good  things 
from  Hazlitt,  Mrs.  Inchbald,  Schiller,  Richter  and 
others. 

"The  tune  of  *  America'  is  taken  from  *God  save  the 
King,*  and  Mrs.  Howe's  grandiloquent  ^Battle  Hymn 
of  the  Republic'  sings  itself  to  the  air  of  ^Jo^J^  Brown's 
Body.'  The  poem  The  Beautiful  Snow,'  has  no  less 
than  eight  poets  claiming  its  authorship.  Here  must 
be  seven  cases  of  plagiarism. 

•*Since  so  few  of  us  escape  the  taint,  we  should  be 
more  generous  in  our  judgments  and  less  generous 
with  our  charges. 

**Let  the  imitation  be  better  than  the  thing  imitated, 
and  the  offense  will  be  thereby  condoned." 

B.  Merrill  Ricketts. 

Northwest  Corner  Fourth  and  Broadway, 
Cincinnati,  Ohio. 

May  20,  1918. 
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CIVILIZATION    YESTERDAY— TO-DAY- 
TO-MORROW. 

B.   M.  RICKETTS,   ^F.D., 
lIXCrXXATI. 

L^  ADIES  ANT)  liEXTLl^MEX:  rcrmit  me  to 
say  that  I  do  not  appear  l>efor.e  you  without 
more  or  less  timidity.  I  realize  that  I  am  asso- 
ciated with  masters  in  tlie  art  of  physic,  and  all  that 
is  re(|uired  to  make  the  most  aggressive  and  progres- 
sive people  that  has  ever  inliahited  the  earth.  There 
i"^  no  sentiment  in  science  because  it  deals  witli  facts 
only. 

To-day  we  are  enjoying  the  hospitality  of  a  city 
that  was  founded  hy  Augustus  and  Pierre  Chouteau, 
1 73' >-lcS49.  Much  of  the  sentiment  which  ])ermeates 
your  profession,  and  has  caused  much  of  the  great 
advance  in  both  medicine  and  surgery,  is  an  inspira- 
tion from  the  deeds  of  those  self-sacrificing  pioneers. 
The  every-day  affairs  of  building  the  metropolis  of 
the  Mississippi  \'alley,  which  has  so  recently  cele- 
bated  its  one-hundredth  anniversay,  were  adjuncts 
to  your  renown. 

Augustus,  born  in  1739.  died.  1829,  and  Pierre, 
born  174^>,  died.  1849.  The  former  Uved  to  the  age 
of  ninety  and  the  latter  one  hundred  year*^.  Surely 
they  saw  much  progress,  but  what  of  progress  since 
their  taking? 

Here  was  spent  a  most  useful  and  honored  career 
in  the  person  of  John  T.  1  lodges,  that  master  sur- 
geon, whose  name  is  associated  througliout  civiHza- 
tion  with  fractures.  Bernays,  the  brilhant  and  ver- 
satile scholar,  among  the  first  to  present  and  ] practice 
asepsis  and  the  modern  principles  of  surgery  in 
America. 

Love,  the  ])rince,  beloved  and  adnu'red  ])y  ail  for 
his  ability  and  affection  for  his  fellow-craftsmen : 
Laidley,  the  immaculate,  known   for  his  energy  and 


skill:  r.aucr,  renowned  fnr  his  excisions  of  the  hip 
joint,  and  :is  hein^  the  ori«;inat(»r  of  the  ])Iaster  jacket, 
and   Mudd.  the  ever   faiir.ful   t::enlle:nan  of  intellect. 

Thouiih  their  ])as.sinifj  was  nntinuly,  they  have  lived 
in  the  nm.si  j)ro^ressive  hi>inric  j)eri()d.  and  they  rep- 
roLiu  hut  a  handful  as  cnmpared  t«)  the  nnmlcr  of 
notahlc  characlers  who  >k'ei)  heneath  ihe  hosoni  of 
your  Soil.  As  for  thu>e  rcniainin;;.  they  rej^r-jsent 
the  ni«).-t  nu.»dern  and  pro^jre^sive  men  in  medicine  and 
suri:;ery.  and  they  have  lo  nlkT  iIk-  n-jwer  and  most 
sul)^tantial  teachini^s  with  an  c  im'pmcnl  of  every  kind 
nnsurj)assed. 

Students  in  the  Mississipj)!  \allcy  are  as  wjll  (|ual- 
ified  to  enter  upon  the  study  and  ])ractice  of  medicine 
and  surgery  as  those  of  any  niht-r  territory. 

']"r.'.  >e  conrliiions  :md  en\  iri.nmcr.i^  slioidd  attract 
llu-ni   i'\en   t(»   the   r.u-tro;)oli>c>. 

.\fti-r  dealinj;  with  tlu'Sc  fv"\\  iicr-Mualilics,  permit 
me  tn  i./f^r  to  \\\c  founders  cif  the  >k'icnce  and  an  <>f 
medicine. 

Tile  earliest  known  j)hysi».'ian  ua.-  .'*^i>k]iit-Xi-(  )nkh. 
a  i)rie^t.  who  lived  ?,?()()  Nears  a.^M.  Ills  lumh,  situ- 
ated at  Sakkarah,  in  Memphis,  was  hu!  recently  dis- 
c  ivered.  It>  diior  was  a  ^lal)  cif  lin>.'>li»nc.  weighin;^ 
fourteen  tons,  and  can  now  hi*  -eui  in  an  excellent 
*»taie  of  ])'eser\  alion  in  th.e  Mu-.ium  nf  Xntirjuilies  in 
(.'airn.  TIktc  were  nn  i»h\<ician<  in  th'^e  days  out- 
side of  ilu'  ]»riestlif)0(l.  !Ii<  liile  wa<  ."^enr.u,  meaninjLj 
uis<loni  ur  knowledj^e,  and  here.  .i>  eUewhere.  was 
re]>p.ser.ted  hy  an  arr- -w  with  a  lirokt-n  shaft,  he- 
c'aU:'^  the  word  arrow  ^va>  ]'h.oneticallry  the  nearest  to 
the  w<»rd  wisd«»m. 

('«)m]»are  the  Arahic  ilakeem.  wliik'h  was  an  ety- 
mojoj^ry  viniilar  to  .'^eniui.  and  th.e  h'n.i^li'-h  word  wise, 
wil.  wilcli  and  wizard,  which  aiv  derived  from  the 
old  Iji.c^hVh  \er])  wit.  to  know.  Mchcus  comes  from 
Me«lh.   )o  ])e  wise. 

(hi  the  stela  the  physician  stands  with  a  scei)tre  in 
oiv  h.and  and  a  wand  in  the  <»ther.  sometimes  alone, 
.^^ometimes  with  his  wil'e  standin<,^  hehind  him,  an<l 
hi<  n.-.nie  is  alwa\s  written  i)lainly  ahove  his  head. 

'Ihe  law^  iL^overnin.i::  •«in*.;.:erv  at  that  time,  thon-h  a 


bit  more  severe,  do  not  differ  materially  from  those 
of  to-day.  The  following  were  among  the  earliest 
two  Imndred  and  eighty  Babylonian  laws. 

The  discovery  was  ma<le  at  Susa,  IVrsia,  IX'cemljcr 
and  January,  \\K)\-1902,  by  M.  dc  Morgan's  French 
excavating  expedition.  The  monument  on  which  the 
laws  arc  inscribed  is  a  stile  of  black  dioritc  eight  f-jct 
high,  completely  translated  l)y  Dr.  Hugo  Winckler  in 
Hebrew. 

215.  If  a  physician  make  a  large  incision  with 
n] vrating  knife  and  cure  it,  or  if  he  open  a  tumor 
(over  the  eye)  with  an  c)i)erating  knife,  and  save 
the  e\e.  he  sliall   receive  ten   .shekels   in   money. 

2\().  If  jjatient  he'  a  freed  man  he  receives  five 
shekels. 

J17.  If  he  be  a  slave  of  someone,  his  owner  shall 
give  the  physician  two  sh-ekels. 

218.  If  a  physician  make  a  large  incision  with 
operating  knife,  and  kill  him,  or  open  a  tumor  with 
o|»erating  knife  and  cut  out  the  eye,  his  hand  shall  be 
cut  off. 

219.  If  a  physician  make  a  large  incision  in  the 
>lave  v\  a  freed  man.  and  kill  him,  he  shall  re])lace 
the  slave  with  another  slave. 

220.  If  he  should  oMcn  a  tumor  with  the  operat- 
ing knife,  and  j?ut  out  his  eye,  he  shall  ])ay  half  his 
value. 

221.  If  a  physician  heal  the  broken  ]k)U\:  or  dis- 
eased soft  part  of  a  man,  the  i)atient  shall  pay  the 
l)hysicirni  five  shekels  in  money. 

222.  If  he  be  a  freed  man  he  shall  ])ay  tluve 
shekels. 

224.  If  a  veterinary  surgeon  perform  a  >erious 
opvration  on  an  ass,  or  on  an  ox.  and  cure  it,  the 
owner  shall  pay  the  surgeon  one-sixth  of  a  shekel  as 
fee. 

22?.  If  he  perform  a  serious  o])eration  on  an  ass 
or  ox,  and  kill  it,  he  shall  pay  the  owner  one-fourth 
of  its  value. 

226.  Tf  a  barber,  without  the  knowledge  of  his 
master,  cut  the  sign  of  a  slave  not  to  be  sohl,  the 
hands  of  the  barber  shall  be  cut  oft". 


in.  If  anyone  deceive  a  barber  and  have  him 
mark  a  slave  not  for  sale  with  the  sign  of  a  slave,  he 
shall  be  put  to  death  and  buried  in  his  house.  The 
barber  shall  swear,  •*!  did  not  mark  him  wittingly^" 
and  shall  be  guiltless. 

While  some  of  these  laws  were  rigid,  there  is  a 
medium  of  justice  displayed  in  them. 

During  all  of  this  time  records  of  work  done  were 
made  ujkju  tai)lets  and  ])arcliment  that  they  might  be 
preserved  for  reference.  These  were  collected  from 
time  to  time  and  dei)osited  here  and  tliere  in  the 
larger  centers  of  habitation.  The  safety  of  these  li- 
braries was  in  constant  jeopardy,  liecause  of  the  in- 
stability of  governmental  institutions.  However,  a 
few  were  preserved  for  several  hundreds  of  years, 
among  them  the  Alexandrian,  Xi])i)urian  and  Chinese 
libraries. 

The  Alexandrian  library  was  ])rol)ably  the  largest 
and  most  im])orlant.  and  its  destruction  to  be  more 
deplored.  It  was  destroyed  by  Omar,  the  thirjl  Mo- 
hammed, by  fire,  but  not  as  is  generally  believed,  as  a 
whole,  as  the  various  manuscripts  were  used  to  heat 
the  4,000  baths  of  the  city  for  several  months,  and 
then  Omar  offered  the  Koran  or  sword  after  the 
siege.       ^.         .         ; 

The  Nippurian  library  contained  130,0(X)  tablets 
])ertaining  to  literature  and  history  of  many  genera- 
tions. 

The  Chinese  library  was  collected  after  many  cen- 
turies, and,  like  all  libraries  of  that  empire,  was  de- 
stroyed by  fire  by  llwangti,  213  T..  C.  It  was  he  who 
built  the  great  wall.  He  i)reserve(l  all  the  literature 
l^ertaining  to  medicine  and  agriculture,  but  hated  the 
literary  class  because  they  caused  so  many  dissen- 
sions with  the  populace,  and,  as  a  result,  executed 
500  of  them,  imprisoned  thousands,  and  banished 
many  more. 

.\ntbony  gave  Cleopatra  the  Pergamese  library, 
containing  200,000  volumes. 

The  laws  and  the  destruction  of  libraries  ])robably 
retarded  progress,  but  they  did  not  prevent  it.  Though 
it  is  stated  that  blood-letting  and  setting  of  fractures 
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were  unknown  in  t'hina  about  ISOO  A.  D.,  the  latter 
has  probably  been  done  since  the  creation  of  man. 

One  has  but  to  read  from  the  Talmud  to  be  con- 
vinced  that  many  re(|uirements  were  met  concerning 
the  physical  man.  The  following  were  but  a  few 
of  many  contained  therein  mentioned: 

1.  Talmud  Sabbath,  fol.  150  a.:  **lf  a  new-born 
child  has  no  breath,  the  breath  shall  be  blown  in  and 
it  will  Ivgin  to  breathe." 

In  tltc  same  place:  "If  a  child  is  born  weak  so  that 
it  can  emit  no  sound,  then  smear  it  with  the  umbilical 
cord"   (to  keep  up  the  circulation  of  the  blood). 

At  the  same  i)lace :  "If  a  child  can  not  suck,  hold 
a  ])late  of  warm  cecals  so  iliat  its  mouth  ^hall  grow 
warm." 

The  Talmudists  knew  of   the   Cacsarean   operation. 
See  Talmud  Sanhedrin,  fol.  45  a. 

Also  the  removal  of  the  ^])lcen,  Talmud  Sanhedrin, 
and  Aboda  Sara  44. 

Hie  removal  of  the  fetus  is  mentioned  in  llecho-. 
roth  4(')  a,  and  in   Xidda,  2S  a. 

Xid'la,  21  b,  an  ft;  oration  is  sj)ola'n  of,  of  the  in- 
sertion of  a  tube  in  the  mouth  of  the  woml),  to  fur- 
ther  menstruation. 

So  al^o  to  remove  semen  in  th.e  urctlira  by  means 
of  wife  or  a  Ijlade  of  grass.     Xidda,  22  a. 

X'enesoction  is  mentioned  often,  c.  //.,  ( iittin.  70; 
r'>al)a  r.aihra,  58:  jeljanoth,  88:  Sab])ath.  12\K  It  is 
regarded  a"=^  exceedingly  injurious  to  ])alpate  (touch) 
tile  WMunrl  made  by  the  operation.  See  Sabbath.,  108. 
b.  "'J'he  hand  that  touch.es  such  a  wound  de-erves 
to  be  cut  ott'." 

[n  Taanith.  21  a.  Dr.  ,\])i»a  is  mentioned  whf>  oper- 
ated (.n  men  and  on  women  and  had  se])arate  ri'om^ 
for  tiiese  "for  .-ake  of  decencx."  He  al<o  provided 
aprons  for  the  patients,  and  he  arranged  that  the  i»a- 
tients  did  not  have  to  expose  their  persons. 

In  Kethuboth,  20  b:  Kerithoth,  15  b:  Semach.otli. 
4.  28.   there  is  mention  of   am])utatioii   of  arm^  and 

In  J^^abbaih.  ^V)  a,  crij^plcs  were  operated  on  and  ar- 
titicial  limb^  are  provided. 


ill  |<l>iiiiKJll),  76  I),  a  Pr.  ;Marbar  Rab  Assi  oper- 
.ilf/!  on  tlic  I'cnis   for  fisliila. 

Ill  \l)()rl;i  Sara,  an  c)])oration  on  the  pncputium  is 
n.'fiti''nc«I. 

r.anda^^inj^^  tlic  licad.  after  an  injury,  and  the  treat- 
niMit  of  a  broken  l)<)no  are  nienlioned.     Sal)bath,  147. 

I  lie  reposition  of  <Hslocated- maxilla  is  spoken  of 
ill    \boda   Sara,  2'K 

Manipnlation  in  dislocation  of  the  cervix  is  si)oken 
/)(  in  Salil.alb,  ()()  b. 

Ilnnia  and  its  treatment  ( ojieratively )  is  men- 
liMfird.     Sabl)atb,  (i()  h. 

in  I  bnlbn.  5^)  a,  a  case  of  a  damai^'-e  to  the  ab- 
dniiM  11    i-.    cited.      Tbe    intestines    arc    said    to    have 

)iM»ti  ndril, 

I  If  -.on  of  tbe  patient  was  br<.u^]n  fortb  and  it  was 
ni.id"  l.*b«\c  as  if  tbe  surj>eon  i)r()]>osed  to  kill  the 
].,,  I  If  patient  became  frij^btencd  at  tlie  si<;bt.  and, 
I.I' ,iil  ni).',    bcavily.    tbe    intestines    followetl    inwardly. 

I  I  br  .1-    f  rfrrences   were   kindly   supplied  by    Rabbi 

(  .1  'I    -  .11. Ml.  ) 

hi  III!  j'bcr,  ])ap\rus,  KM)  \\.  C,  tb.cre  is  a  list 
,.i  \t,  ..lM!nniin:d.  II  urinary,  10  rectal,  o  cliest,  7 
Ij.iii.  /  \anilar.  M)  eye.  h  ear,  4  nose.  .^  bead  and 
I  I  III  'I, cists.  It  reports  a  list  of  7(>)  jn(.^licines. 
.,i,i|  .III  .in^4  pre-cri])tions  74  liair  tonics.  'J  lie  ladies 
It  f'l  i!<ir  medicine  chests,  which  lu'ive  come  l(^  our 
liiii.  .  I  be  lleluews  were  j^^nat  inu'tat(»rs.  They 
l,i..n;d!i  many  ihin^^s  out  of  I\Ciypl.  Sat'.e->:iys  that 
ill  ilic  t.  mple  of  IJehis  was  the  ark,  ih.e  triMe  of 
'1  I  *\  1  nad  and  bra/en  I'lver  su]i»(rted  by  brazen 
o-  rn.  auil  (he  Cf>lumns  iach.in  and  liiiaz  of  Kini^  Sol- 
o:Mnn'>  tti.:;k'  had  their  iM*<»l(:type>  at  .Xippur  and 
v. ere  rej)eated  in  the  rh<enician  teni])les  long  before 
they   reached  Solomon."     (  Kinsman.) 

Duriuj^'  th.e  first  \.M)')  years  A.  i ).  the:  ;  can  be  1»ul 
little  found  ]  citaininq  to  what  •\va<  kr.own  anri  done 
duri'iL,^  tint  perio(:.  Since  that  tinv.  h.owever,  records 
b.ecnme  m(»re  numerous,  indicatinir  the  begir.nini;  of 
a  new  era  of  proL^res^  which  seems  to  have  had  no 
bounds.  Laws  and  customs  were  materially  cban^-.Ml, 
so  that  :n<»re  or  le^s  nf  distinction  was  made  ^ .el ween 


llie  rights  of  tlie  surgeon,  ,fhc  barber,  the  veterin- 
arian, midwife  and  a])Othecary.  These  ])r()fcssions 
were  pretty  much  upon  the  sanvo  l)asis  with  respect 
to  rights  and  practice  until  about  180()  A.  D.,  but 
throughout  all  time  the  surgeon  has  been  given  prefer- 
ence. 

While  empiricism  has  always  Ix'en  more  or  less 
recognized,  it  did  not  receive  its  death  knell  until 
during  the  fifteenth  century,  when  Paracelsus,  born 
14'M.  convulsed  the  world  with  his  advan^vd  medical 
opinions.  He  and  \'an  Ikhnont  reformed  medicine. 
Tlic  ijalcnical  ])hysician>  refused  license  to  those  of 
chemical  medicin-o.  This  instituted  an  examination 
of  candidates.  The  rejected  ones  were  t;alled  "Lewd 
Empirics.''  The  Galenical  school  lost  and  chemical 
won.  The  latter  were  allow C-d  to  practice  in  London 
and   I*aris  without   license. 

The  (:alcnic<'d  members  left  tliC  C'»llc;.;e  (hn-ing  tiie 
plague,  leaving  the  chemical  nvjn  to  care  for  the 
pla^^ue.  .\fter  the  ])lague  the  Galenical  men  returned, 
and  the  law  persecuted  tlic  chemical  men. 

In  1721  the  prosecution  of  Mr.  Rose,  an  a[»(»the- 
cary.  for  practicing  i)hy<ic.  caused  him  to  carry  it  to 
the  llou<e  of  Lord>.  wliich  favored  him,  so  that  medi- 
cine could  be  sold  to  the  >ick  without  a  i)rescrii)tion 
from  a  physician. 

The  cru<le  manner  of  treiiting  cennin  disease-  at 
tl::'t  lime  is  slunvn  in  tlie  following  l)it  oi  interesting 
inf'jrmalicMi  related,  by  \  a-co  Da  ( iama :  W'l-ile  navi- 
gatini(  around  Africa.  14' 'S.  his  nun  became  afilicted 
with  ulcerated  .i^um-  to  >ncb  an.  extent  liial  leetli 
v.vre  many  times  h-t.  ''ricn  ];er-on  af'iicte<l  wa.-hed 
his  mouth  with  liis  own  urine,  which  was  -lij'po-ed 
to  be  a  meiMis  (^  cure.  ■  './."r'.//  I::rnfs  h\'  !-avi'>us 
liirt-nunis,   \'<»1.    IS,  j).   .^IS.  ■ 

Tlic-e  who  bad  the  C"M:-:i;;e  to  operate  npoti  livi'.ig 
beinL:<  must  have  had  -"Uie  kn"\\lcd_L;e  of  ;.nato:n\-. 
even  though  deatli  wa-  llvj  j.-enalty  for  any  attempt 
to  rli>^ect  tlx*  dca-l  Innnrni  b'-ly.  It  wa<  n- 4  until 
154'»  A.  1).  tliat  an\-  law  \va.-;  p;i^-e<l  p^.rnrittinu'"  the 
di^<e.-:!'.n  <f  tb.e  de.'id  ir.nn;;:i  !»■  ..ly.  ji  ;.-jv:^.iirrr.i  the 
lu'iited    c. -mpanies   of    l.arber<    and    -ur^ei-n-    !<•    !iave 


yearly  the  bodies  of  four  criminals  to  dissect.    Notice 
that  barl)ers  are  mentioned  first  in  this  paragraph. 

r)ii  June  30,  1703,  the  apothecaries  induced  the 
IVinoc  of  Denmark  to  issue  the  following  order:  **I 
do  desire  and  direct  you  to  order  the  surgeons  of  his 
majesty's  ship  to  furnish  and  provide  their  chests  at 
the  common  hall  of  the  Company  of  Apothecaries, 
and  not  in  any  other  place,  said  comj)any  having  as- 
sured me  tliat  they  will  furnish  both  good  and  cheap." 

There  was  great  trouble  at  this  time  between  the 
professicni  and  apothecaries.  Groceries  sold  more 
])hysic  than  a]>othecari<cs. 

'i'he  order  by  the  prince  is  one  of  the  first  ofhcial 
attomiUs  to  separal'j  the  a]»oth.ccary  from  the  grocery 
shop. 

Not  until  about  1«S00  A.  D.  were  graduates  in  i)hy- 
sic  generally  employed  for  accouchement.  Since  that 
time  progress  in  both  medicine  and  surgery  has  been 
rapid.  ]n  America  were  founded  the  great  underlying 
l)rinciples  f(.)r  tlx*  practice  of  obstetrics,  and  she  con- 
tinues to  maintain  that  honor;  she  also  ])rides  herself 
on  havii:g  pf»>sesse(l  the  first  (organized  dental  college, 
though  dentistry  was  ])racticorl  before  tlve  destruction 
<»f  rom])eii,  dental  instruments  having  bccTi  found  in 
her  ruins.  Many  obstetrical  and  surgical  instruments 
have  also  been  found  there,  more  or  less  ])erfect  in 
their   C(»nstruction. 

A\'lirit  Ikis  transpired  during  the  last  century  that 
])ertains  to  the  medical  ]irofes^ion?  The  answer 
might  well  be.  What  has  not  transi)ire(l  ?  b'or  surely 
the  science  of  medicine  and  surgery  pertain^  to  all 
things  incident  to  the  process  and  ])rogress  of  civiliza- 
tion. There  is  not  a  vocation  or  any  condition  in 
which  any  form  of  animal,  vc.cetablc  or  nu'neral  life 
(\(.}C<  not  directly  concern  it. 

The  events  have  been  too  numerous  to  mention  and 
their   importance   too  i^reat   tu   realiz-c. 

It  mii^ht  be  well,  however,  to  mention  a  few  of 
them,  that  due  res])ect  may  in  a  measure  be  shown. 
l-'siK-'cially  is  it  appropriate  to  recall  the  work  of  the 
much  respected  Beaumtint,  who  resided  in  this  city. 
It  wp.s  I'.e  who  tlrst  discovered  the  fundamental  prin- 


ciples  of  the  physiology  of  (h'gestion.  The  names  of 
Beaumont  and  Alexis  St.  Martin,  his  subject,  will 
ever  stand  out  in  bold  relief  in  the  history  of  Amer- 
ican medicine. 

Xot  only  have  new  operations  been  discovered,  Init 
old  ones  have  been  made  more  perfect. 

Xeophisms  and  ])athol()uic  tissue  in  any  orj^an  of 
the  human  ]:o(]y  are  now  at  tlK-  mercy  of  surgery. 

Injuries  of  almost  any  character  to  any  human  or- 
gan- or  tissue  may  now  be  repaired  by  surgical  meth- 
ods with  a  reasonable  degree  of  assin*ance  of  re- 
covery. 

Foreign  bodies  and  concretions,  w-herever  found  in 
th-e  human  economy,  are  removed  without  fear  of 
deadly  results,  with  but  a  few  exceptions. 

One  or  more  of  the  various  glands,  both  with  and 
without  ducts,  may  be  removed  in  their  entirety  with- 
out disaster. 

Deformities,  congenital  or  ac(iuired,  are  made  to 
give  up  their  unsightly  characteristics,  and  take  on 
features  more  consonant  with  the  laws  of  nature. 

The  art  of  grafting  epithelial  structures  has  been 
made  so  perfect  that  there  are  hardly  any  limitations 
to  what  can  be  done. 

Transplanting  and  implanting  have  been  so  per- 
fectly accomplished  that  arms  and  legs  may  be  trans- 
ferred from  one  human  being  to  another  and  func- 
tion retained. 

The  thyroid,  si)leen  and  pancreas  may  be  removed 
and  replaced  with  the  same  kind  of  tissue  from  an- 
other without  loss  of  function. 

All  of  the  ovarian  tissue  may  be  removed  and  re- 
placed with  ovarian  tissue  from  another,  so  that  im- 
]>regnation  may  occur. 

Sero-therapy  has  caused  many  diseases  to  Ixicome 
mitigated  somewhat,  many  times  to  absolutely  surren- 
der their  deadly  character. 

Yoghotirt,  the  Bacillus  Bidgarius  of  the  Himalayan 
buttermilk,  is  said  by  Metchnikoff  to  be  a  deadly 
enemy  to  the  Bacillus  Typhosus.  The  two  cannot  ex- 
ist side  bv  side  within  or  without  the  alim-entarv  tract. 


It  would,  therefore,  seem  that  lactic-acid  bacilli  are  a 
prophylaxis  for  typhoid  fever. 

Smallix^x.  bubonic  plague,  cholera,  yellow,  typhoid, 
typhus  and  malarial  fevers,  and  many  otlier  diseases, 
are  now  at  the  mercy  of  the  sanitarian,  retiuiring,  it 
would  seem,  only  a  few  more  years  to  bring  them 
under  absolute  control. 

Among  the  newer  antidotes  is  ])ornian.i;:anate  of 
potassium  for  opium  poisoning,  and  alcohol  for  car- 
bolic acid  poisoning. 

[electricity  has  been  applied  thera]^cutically  in  many 
ways  more  or  less  successfully  by  means  of  light,  heat 
and  motion. 

The  X-ray  by  its  wonderful  revelations  in  localizing 
fractures,  foreign  bodies  and  pathological  lesions,  has 
now  become  a  fixture  in  the  medical  and  surgical 
armanwntarium. 

Radium  is  yet  to  unfold  many  of  its  mysteries,  in 
the  meantime  revealing  marvelous  things. 

The  telegraph,  only  seventy  years  in  existence,  has 
made  the  whole  world  akin,  recjuiring  only  a  few  min- 
utes to  carry  a  thought  around  the  world.  IMiotogr'-i- 
])hy  l)y  tclcg»-apiiv  is  now  so  perfect  that  an  image 
may  be  recognized  thousands  of  miles  away. 

The  telephone,  of  nnich  more  recent  discover),  en- 
ables one  \('  reroc:ni7e  a  voice  m-ross  any  continent  or 
bcn<:'tii  ;inv  body  of  wnter. 

TIk-  wireless  telegraph  is  Tiot  without  its  mysteries. 
The  dangers  and  lonesomeness  of  swL'a  \oyagc  nre 
many  times  abolished  by  its  use.  Craft  upon  the 
Wv^h  <L':\<  propelled  by  wind,  steam  or  electricity,  may 
communicate  with  unseen  vessels  and  continents  by 
the  influence  of  electricity  upon  the  strata  of  atmos- 
pheric etlicr. 

\'essel>  unmannefl  may  be  dcfmitely  directed  upon 
bodi-L's  of  water  by  it  and  the  gyroscope  to  a  very  con- 
si  <lcrable  distance. 

All  form*^  of  transjK^rtation  on  the  earth,  through 
the  earth,  or  above  the  earth  and  u]»on  the  water,  be- 
nenti:  the  water  or  :d)ove  llio  w;iter  can  tdw  \k:  done 
by  means  of  electricity.  ;;'a<oline  anrl  compressed  air. 
fi  -r  iiio'.or  purposes. 


^be  wind,  the  treadmill  and  service  elevptr^"  ^- 
motor  force  have  been  supplanted  by  gas,  steam  and 
electricity. 

Implements  of  war,  so  much  improved  ])y  Dr.  Gat- 
ling,  have  now  been  developed  to  such  a  deforce  that 
they  are  veritable  dcath-dcalino:  madiin-cs.  The  vari- 
ous improved  explosives  add  much  to  their  dc>truc- 
tiveness. 

All  methods  and  implements  of  war  upon  land  and 
sea  hav-c  ])een  clianged  many  times  during  the  last 
•vntury.  until  now  the  propriety  of  war  is  cjuestioncd 
because  of  their  deadly  effect. 

Submarine  navigation  has  not  only  been  accom- 
plished, but  with  reasonable  safety,  and  the  ocean 
can  now  be  explored  by  the  presence  of  man  to  the 
depth  of  160  feet. 

The  enemy  may  be  attacked  unseen  by  flay  a^  well 
as  by  night. 

TIk'  caisj-on,  wliicli  wa«:  fir<t  demon>tratefl  in  th.c 
con;^truction  of  the  ^'rcat  l)ridp'e  •=ij)aniiin::  your  mir^hiy 
waters,  has  made  it  ])ns-iMc  tn  perform  cn;:jinecrin.c^ 
feats  that  could  not  otherwise  ]»e  ])er formed,  riinil 
now  it  is  universally  adopted. 

Constructing  public  hi^dnvays  beucatli  L'rcat  !odie< 
of  water,  both  l)y  excavatinn  r:nd  iml'C-«!f:ir.7  !iicr.'illi(* 
tube-,  sc'jm^  yet  i:^  \\<  infrtn!\v,  \hi:"(r  bc-incr  n-  ^■.'■in- 
iiur  i'vr'r>^>il.M'itics. 

Tl'c  constrr.ction  of  r-tiirond-  ri'-rrt-s  \ar'.;>.  -ii^on 
the  ]  latcau.  tlirov.j^li  !Vf»".!Vr'i!i-  aivl  over  Jr'.ri'c  !.«'-'!irs 
of  water,  has  ber-n  >n  \\*-V.  T:erfc'Cted  llirit  :)■  •  'j-c-^-l 
AT.erican  coii-iner.t  may  ^'.•  travor-cl  ':\i  '"if-y-:  '.  ■  i 
hour?. 

0:h-  of  the  mo^t  im;  ^■rrnnt  ^liscov.  :ie-  .v;  >  *.'<• 
cotton  'S\n  by  W'hitnvy.  It  l-^a^  ir.r;r«.-  t'l  'o  ••.!*',  :■>: 
enormouv  prnflnrtion  aiyl  cl  ecSM-nincr  c>i  rf,':-'.^  ,.■■■- 
tl'r.n  any  <.:]xt  •Icvicc  cnnct-ri^i^L:   it-  r:::!:":::  v::-. 

Tlie  printiniT  Tires'^  i-  of  .Xnierican  ori.L.'i:"'  r -v'.  '/...-^ 
]'.'[■[  !i:'.:cl'i  *'»  '!o  -.vith  '•<":  ci'il'z.iti'')!''.  ^'f  irri!i.  T-  *"■ 
v.-::^  -,-<  .ivvied  in  tl"  X-w  V-^h-nA  >::.•--  '.-v.-^.- 
T-rinti ''I  •■•'attvr  v-^^  -i*Ti-T''''^i'!  t  ">  ^  c:  r.'j"'''.-'*". -*  '/'•  '■•-* 
intere-ts  of  r«j!ic:ion.  !t  v.r:-  rnriKv  't-':^!  :<  :-  •-•■  •••■j- 
relieio::-  tracts   f-^r  ■!:e   In '::.::  =  .  ::::-!  *] '..w  i*    :  ".  '."'■'• 


the  hands  of  Franklin,  who  adopted  it  as  a  means  of 
printing  the  Saturday  Evening  Post,  which  continues 
to  be  delivered  to  our  doors. 

The  production  of  new  varieties  x)f  fruits  and 
vegetables  has  been  so  extensive  that  the  identity  of 
the  original  ones  is  many  times  destroyed.  Bulbs, 
vines  and  trees  have,  in  many  instances,  been  made 
to  double  their  product,  at  the  same  time  bearing 
more  delicate  and  perfect  fruit. 

In  no  kingdom  is  the  diversity  of  beaut>'  better 
demonstrated  than  by  the  art  of  grafting  and  mixing 
of  pollen  among  flowers.  There  arc  already  about 
ten  thousand  of  the  genus  chrysanthemum  alone. 

^Wting  wood  fibre  has  now  been  accomplished  by 
heat  in  a  vacuum  with  the  exclusion  of  oxygen.  An 
entire  tree  may  be  melted  in  a  retort  and  moulded 
into  sows  and  pigs  as  the  metals  arc  moulded.  This 
process  will,  in  due  time,  be  cheapened,  so  that  the 
larger  trees  will  not  be  necessary,  because  those 
smaller  may  be  melted  together,  with  vines  and  sap- 
lings, to  answer  almost  any  purpos<?.  Think  of  it, 
there  will  be  wood  foundries  as  we  now  have  iron 
foundries ! 

F.ach  of  the  four  divisions  of  the  sub-kingdom 
veiic'l>rala  has  been  made  to  feel  the  influrcnce  of  the 
skillful  touch  of  man,  for  they  have  many  times  been 
made  to  bring  forth  offspring  twice  in  twelve  months, 
this  having  Ik'cu  demonstrated  in  the  hog  and  sheep. 
Some  animals,  especially  the  horse,  have  been  so  skill- 
fully bred  that  certain  markings  may  be  expected  at 
the  time  of  foal.  Crossing  the  z-cbra  with  the  Shet- 
land pony  has  produced  an  offspring  with  the  docility 
of  one  and  the  beauty  of  the  other. 

Fowl  of  various  kinds  have  also  been  made  to 
undergo  many  changes  in  breeding,  while  in  some  of 
onr  western  waters  may  be  found  several  varieties 
of  tnuit.  which  are  the  result  of  dom^cstication. 

Tlie  artificial  jiroduction  of  ioe  was  first  done  by 
Dr.  Garrie.  1S51.  in  the  small  village  of  Apalachicola, 
I'lnrida,  where  may  be  seen  a  monument  erected  to 
In's  mrnu»ry.  Since  then  it  has  beconiic  the  universal 
me:in<  of  supplying  ice  in  all  climates  throughout  the 
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year,  that  both  those  in  health  and  disease  may  be 
benefited. 

The  discovery  of  general  anesthesia  and  its  first 
use  in  man,  was  the  greatest  advance  in  surgery,  and 
now,  by  local  anesthesia,  still  greater  advances  are 
made. 

The  flight  of  the  bird  has  now  been  so  perfectly 
imitated  that  space  no  longer  defies  the  intrusion  of 
man.  He  soars  aloft  and  over  channels  separating 
mighty  nations  that  have  met  in  deadly  combat. 

Discovery  of  continents  and  new  bodies  of  water 
has  always  been  the  ambition  of  men. 

The  my<tcTi^>  of  the  ?<^nrv'-  r.f  *Aw  Xilo  an«!  C^ni^o 
rivers  and  the  waters  of  the  \'ictoria  Xyanza  are 
now  revealed  to  the  everyday  tourist. 

The  lens,  discovered  many  centuries  ago.  but  not 
put  to  practical  use  until  during  '.he  seventeenth  cen- 
tury, has  made  it  possil.le  to  discern  not  only  the 
minutest  terrestial,  acjuatic  and  atmospheric  objects, 
but  planetary  bodies,  and  possibly  their  inhabitants 
one  hundred  million  of  miles  distant.  If  a  telescope 
can  be  constructed  to  view  objects  so  far  away,  why 
can  not  one  be  constructed  with  that  capacity  many 
times  multiplied?       This  is  not  an  imi)ossibility. 

It  would  be  difficult  to  place  any  limitations  ui^on 
not  concern. 

The  soil  and  cultivation  for  the  jiroduction  of 
animal,  vegetable  and  mineral  fabrics  and  the  water 
consumed  in  their  cultivation  and  manufacture.'  is 
best  served  by  the  use  of  this  instrument. 

Correct  values  are  placed  upon  all  by  its  use.  It 
has  been  proved  to  be  one  of  the  fundamental  j^in- 
ciples  in  the  great  advance  in  civilization. 

Indeed,  the  lens  may  yet  be  the  means  of  suj^j^jly- 
ing  heat,  light  and  motive  power  by  condensing  the 
rays  of  the  sun  and  drawing  tliem  fn^m  a  central 
storehouse. 

Recent  demonstrations  upon  the  Ilutkon  in  honor 
of  Fulton  have  brought  forth  interesting  facts  to  dis- 
pute the  priority  of  Fulton's  use  of  steam  for  navi- 
gating purposes.  While  the  honor  is  prol)al)ly  justly 
Jiis,    Rumsey's    exhibition    of    a     steamboat    before 
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George  W'asliington,  in  1784,  must  not  be  forgotten. 
That  Fitch's  steamboat  of  1790  made  a  spe^d  of  eight 
miles  an  hour,  and.  was  in  service  for  several  months 
on  tlie  Delaware,  there  can  be  no  question. 

In  no  institution  of  life  have  modifications  occurred 
more  than  in  religion.  There  are  now  twenty-seven 
hun(lr«cd  and  sixty-three  languages  and  dialects. 
There  arc  also  twenty-seven  hundred  and  sixty-seven 
religions.  Some  become  stronger  while  others  l)e- 
comc  v.cakcr,  following  the  law  of  the  survival  of 
the  fittest. 

Changes  in  the  ai)pearance  of  the  earth's  surface 
are  eternal.  W'liat  now  constitutes  the  highest  moun- 
tains, valleys.  j)lateau<;.  rivulets  and  rivers  were  for- 
merly beneath  the  ocean's  surface,  and  that  which 
now  occupies'  the  ocean  bed,  was  at  one  time  terres- 
tial  surface.  This  cliange  will  again  occur,  so  that 
th-e  land  which  we  n(nv  occupy  will  be  the  ocean  bed, 
and  the  ocean  W(\  be  the  land  which  other  genera- 
tion^. j.crliaj)s  different  in  kind,  will  occupy. 

All  ]»lanetary  ])odies  may  change  their  form  and 
course,  (mic  or  more  l)cing  destroyed  to  make  the 
conrs;^  and  existence  of  those  remaining  safe  and 
perfect. 

The  mysteries  of  death  may  yet  be  unfolded,  this 
havini:  already,  in  a  measure,  been  done  by  resusci- 
tating' tlie  heart's  action  two  and  one-half  hours 
after  ii  had  ceased  to  beat. 

Th(^  dale  and  discoverer  of  the  circulation  of  the 
blood  will  pro])ably  always  remain  disputed.  While 
TTarvcy.  1578-1657,  has  thus  been  honored,  the  name 
of  Caesalpinus,  chief  physician  to  Po]ie  Clement  the 
F.ii:lnli.  will  always  be  associated  with  it,  because  of 
the  book  he  jjublishcd  at  TMsa,  on  the  fir^t  of  June, 
15'V'.  vniitled  "Oiiostionum  reri])ateticarum.  Libra, 
\'."  In  th.i<  book  there  is  a  passage  which  evidently 
shows  that  he  was  thoroughly  acquainted  with  the 
circulali«»n  of  the  blood.  ("Medicine  and  Med.  "Mem., 
\'ol.  1.  p.  257.')  Tfo  was  the  first  to  use  the  term, 
''Circulation  for  blood."  Servetus,  1553.  and  Vesa- 
lius.  1555.  established  the  true  doctrine  and  exploded 
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that  of  Caesalpinus.  Realdiis  Columbus  suggested 
the  pulmonary  course  of  the  blood  in  1559. 

A  popular  vote  in  France  decided  that  Pasteur, 
\'oltaire  and  \'ictor  Hugo  were  the  three  greatest 
men  that  the  country  had  ever  produced.  Think  of 
it,  not  the  name  of  a  warrior,  even  that  of  Napoleon, 
was  mentioned.  Pasteur's  discovery  of  the  cause  of 
sheep  rot  and  the  epidemic  disease  of  the  silkworm 
and  tlicir  remedies  has  prevented  the  scarcity  of  wool 
and  silk,  kept  them  at  a  uniform  and  minimum  price, 
and  thereby  made  it  possible  for  those  of  most  mod- 
erate means  to  possess  them. 

Classical  education  was  the  ideal  and  was  the 
object.  In  earlier  times  it  was  tliou^lU  that  there 
wa«i  nothing  more  to  desire. 

Science  was,  indeed,  to  be  born,  but  it  took  on  form 
.and  rapidly  developed  to  become  thv*  ever-])crvading 
thought  in  all  professions  and  trades. 

Medicine  and  surgery  have  not  bceii  alone  in  bene- 
fiting in  the  i)rogress  of  civilization.  One  hundred 
years  ago  it  was  thou^^ht  that  there  could  Ixi  no 
further  progress,  that  the  form  of  government  of 
that  time  was  without  (|nestion  indeed  divinely  ap- 
pointed, but  tin>c  has  shown  that  all  could  be.  should 
be  and  has  been  changed,  that  each,  like  great  educa- 
tional institutions  must  be  flexible  and  change  as 
necessity  may  reciuire. 

The  university  teachings  of  one  hundred  years  ago 
could  ont  be  tolerated  in  a  great  measure,  or  be 
sanctioned  for  that  of  to-day;  especially  is  ibis  so 
with  religion,  law  and  medicine. 

One  hundred  years  is  ample  time  to  bring  about 
changes  in  thought,  customs  and  environments  to 
such  an  extent  as  to  necessitate  changes  in  the  sub- 
jects to  be  taught  and  ways  and  means  of  doing  it. 

The  mysteries  remaining  in  nature's  hand  for  man 
to  grasp  are  numerous,  what  they  are,  or  when  be  will 
come. into  their  possession  remains  not  altogether  for 
future  generations  but  for  those  of  us  who  are  sjjared 
to  revel  in  the  unknown. 

It  may  be  when  the  earth  is  devastated  of  its  forests 
and  the   fuel   within   its  bosom,   that   heat,   light   and 


energy  may  be  obtained  from  electricity  produced  by 
the  fall  of  great  rivers,  or  from  the  gas  made  directly 
from  the  waters  flowing  within  their  channels. 

The  advantages  in  the  study  of  medicine  and  sur- 
gery have  been  multiplied  and  remultiplied  from  year 
to  year  until  the  results  are  greater  than  ever  before 
produced. 

This  is  so,  because  there  are  no  limitations  placed 
upon  medical  education ;  it  requires  knowledge  of  all 
things.  Some  have  more,  some  less;  he  who  has 
more  is  the  happiest,  most  useful  and  self-sacrificing. 

I  submit  to  you  my  effort  as  a  token  of  apprecia- 
tion for  this  great  honor,  hoping  that  something  I 
may  have  said  or  done  will  aid  you  in  solving  some 
of  the  perplexing  problems  that  may  confront  you. 
If  I  have  failed  to  demonstrate  that  there  are  still 
other  worlds  to  conc|uer  and  have  not  shown  their 
possibilities.  T  shall  always  feel  like  that  much- 
lamented  Watson,  who  said,  on  taking  leave  of  his 
class  in  Kings  College,  "That  I  have  done  as  well 
as  my  slender  ability,  broken  leisure  and  irregular 
opportunity  would  permit." 


From  The  Laxcet-Clixic,  October  15, 1910. 


THE  NEWER  SURGERY.* 

BY  BENJAMIN   MERRILL  RICKETTS,  M.D.,  PH.B.,  LL.D., 
CINXIXXATI. 

Honorary  Professor  of  Surgery    {Heart  and  Lungs) 

in  the  Ameriean  Medieal  Coilege, 

St.  Louis,  Mo. 

REX'ERSIOX  is  a  law  constant  in  all  forms  of 
life,  especially  that  of  animal  life  and  all  that 
pertains  to  it.  This  is  demonstrated  by  the  prog- 
ress of  any  art. 

Discovery  may  be  knowledge  of  something  that  has 
existed  of  which  there  is  no  record,  or  it  may  be  the 
discovery  of  something  that  has  never  existed.  The 
art  of  surgery  is  not  an  exception  to  the  rule.  Oid 
methods  are  being  rediscovered  and  new  methods  dis- 
covered. Many  of  each  have  and  will  become  obsolete 
and  remain  so  unless  revived  by  accident  or  otherwise. 
The  deductions  from  the  achievements  of  the  past 
must  necessarily  add  to  the  development  which  will  be 
governed  by  university  teaching.  The  lessons  to  be 
drawn  from  the  right  of  expression  have  but  recently 
been  thoroughly  demonstrated  at  the  seat  of  some  of 
the  principal  governments  of  the  world,  showing  that 
the  free  expressions  of  thougkt  should  be  unlimited 
in  order  that  knowledge  may  be  progressive,  espe- 
cially in  university  teaching.  The  term  ''university" 
indicates  this  per  se,  and  any  institution  which  does 
not  recognize  this  principle  cannot  therefore  be  called 
university.  If  the  doctrines  of  an  institution  universal 
in  character  are  displeasing,  those  displeased  should 
seek  one  where  teaching  is  more  in  keeping  with  their 
belief;  but  education  then  ceases  to  be  universal. 

Such  attainments  signify  knowledge  in  its  broadest 
sense — the  knowledge  of  all  things,  whether   for  or 

*  An  address  delivered  before  the  Tri-Statc  Medical  Asso- 
ciation, at  St.  Louis,  Mo.,  September  13-14,  1910. 


against  any  flnclrine  or  belief.  This  knuw ledge  will 
advance  ti.e  iiivt>tigatioii  for  the  cause  of  disease,  and 
whe:i  its  origin  is  discoverecl,  sanitary  anti  ether  reme- 
dial nieasares  fur  its  prevention  or  cure  will  be  more 
intelligently  employed. 

The  sacrifice  incident  to  the  discovery  of  its  cause 
has  been  great,  especially  with  bubonic,  yellow,  ty- 
phoiil,  typhus  and  tick  fever:  with  none  has  it  been 
greater  than  with  these,  the  list  of  martyrs  who  have 
but  recently  made  it  being  evident. 

The  eliminaiion  of  corrupt  morals  and  venereal  dis- 
eases can  ordy  be  accomplished  by  means  of  education 
in  earlier  life.  Teaching  sexuality  must  be  thoroughly 
and  generally  observed.  Not  until  its  importance  and 
the  dangers  of  the  tliseases  associated  with  it  are  made 
known »  can  they  be  avoided  or  made  to  become  less 
frequent.  Legislation  has  not  accomplished  this,  nor 
can  it  be  expected  to  do  so,  though  with  many  other 
kinds  of  vice  the  taw  may  be  enforced  with  more  or 
less  satisfaction.  Such  a  condition  is  to  be  deplored, 
but  it  is  due  to  ignorance  of  a  natural  law  upon  which 
is  based  the  very  object  of  all  social  reform. 

Laws  that  cause  the  misfortunes  of  individtials  to 
be  made  public,  especially  those  pertaining  to  the  sex- 
ual relation,  will  defeat  the  very  purpose  for  which 
they  were  enacted,  because  the  unfortunate  will  con- 
ceal their  affliction. 

One  infected  by  another  holding  a  certificate  of 
health  has  recourse  upon  the  municipality  issuing  such 
a  certificate,  and  the  holder  of  such  a  certificate  has  re- 
course upon  the  one  who  has  made  known  to  the  mu- 
nicipality the  nature  of  such  an  affliction.  If,  however, 
the  nature  of  the  disease  is  concealed,  the  afflicted  will 
appear  again  and  again  to  be  made  familiar  with  the 
dire  consequences  of  infecting  others,  and  thereby  con- 
serve the  best  interests  of  the  public. 

Now  that  Ehrlich-Hata  fi06  —  dioxTdiamidoarseno- 
benzol  has  been  discovered  to  be  a  specific  for  syphilis, 
the  ravages  of  this  disease  may  cease  to  exist.  This 
is  probably  the  greatest  discovery  ever  made  in  sero-  or 
chemicotherap} ,  but  there  should  be  no  cessation  m 
the  eflfort  to  prevent  this  disease.     The  question  is, 
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however,  will  sexual  indulgence  be  increased  or  dimin- 
ished as  the  result  of  the  discover}'  of  a  remedy  so 
certain  and  easily  ai)plied? 

Brain, — Any  portion  of  this  organ  is  now  subject  to 
successful  surgical  attack.  \'essels  may  be  ligated,  and 
neoplasms,  foreign  bodies,  clots,  serum,  blood  or  pus 
may  be  removed.  Only  recently  the  pituitar}-  body  has 
been  partially  removed,  with  most  gratifj-ing  results 
in  two  or  three  of  the  cases  operated  upon. 

A  mortality  of  33  per  cent,  attending  an  operation 
for  a  disease  hitherto  unknown  to  be  cured  or  benefited 
by  any  means  whatever,  is  not  at  all  discouraging,  even 
though  it  be  pioneer  work. 

Apoplexy. — Xon-traumatic  cerebral  hemorrhage  has 
not  met  with  much  surgical  favor.  Bnt  is  this  to 
continue  to  be  so  because  surgical  benefits  have  not 
yet  been  recorded  ?  Why  should  not  certain  forms  of 
non-traumat!c  clots  be  removed  successfully?  Surely 
they  are  analogous  to  traumatic  clots  in  their  effects. 
Do  not  many  emboli,  thrombi,  clots  and  infarcts  occur 
in  various  cortical  areas  and  cavities  in  and  surround- 
ing the  brain,  without  any  immediate  or  subsequent 
noticeable  results? 

The  causes  of  apoplexy  are  supposed  to  be  due  to 
cerebral  hemorrhage,  thrombus,  embolism  or  infarct, 
because  ^11  are  intimately  associated  with  it.  Is  it  nec- 
essary to  have  extra vasated  blood*  within  the  cranial 
cavity  to  produce  apoplexy?  Will  a  thrombus  or  em- 
bolism or  infarct  always  produce  apoplexy  without 
rupture  of  a  vessel  or  the  extravasation  of  blood  or 
serum  through  its  wall  ?  Does  the  occlusion  of  a  cere- 
bral vessel  by  thrombus  or  embolus  produce  immedi- 
ate apoplexy,  or  does  it  occur  subsequently?  If  so, 
why  does  not  the  application  of  a  ligature  to  any  of 
the  cerebral  vessels  produce  apoplexy  from  embolism, 
thrombus  or  infarct?  If  infarct,  why  does  not  liga- 
ture of  the  vessel  produce  infarct?  Does  a  z*is  a  tergo 
produce  rupture  immediately,  or  subsequently  at  the 
point  of  location  of  the  embolus  or  infarct?  If  so, 
why  does  not  the  vessel  rupture  when  ligature  is  ap- 
plied? Cannot  thrombus,  embolus  or  infarct  occur 
without  apoplexy?    If  infarct  causes  apoplexy  by  de- 
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stroying  cortical  tissue,  why  do  not  cysts  of  various 
kinds,  infected  or  non- infected,  or  the  loss  of  cortical 
tissue  by  trauma*  produce  it?  Is  not  toxemia  of  the 
cortical  area  involved  the  cau?e  of  many  cases  of  apo- 
plexy? If  so,  what  is  the  type  of  the  lesion,  and  what 
are  its  limitations?  Is  apoplexy  dependent  upon  the 
location  of  hemorrhage,  thrombus,  embolus  or  infarct? 
Do  all  such  lesions  produce  some  degree  of  apoplexy, 
regardless  of  location? 

Is  there  any  part  of  the  brain  substance  which  may 
be  subjected  to  hemorrhage,  thrombus,  embolism  or 
infarct  without  causing  apoplexy  or  paralysis?  Cer- 
tain areas  of  the  cortex  may  be  removed  or  destroyed 
by  abscess  or  dis*ntegratioii  without  apoplexy  or  par- 
alysis, unless  the  volume  of  tissue  destroyed  is  ex- 
ceeded by  that  which  occupies  its  space.  This  in- 
creased volume  may  be  due  to  fermentation  of  the 
resultant  contents  or  the  erosion  of  a  vessel  which 
pours  out  its  contents  to  become  mixed  with  pus  or 
disintegrated  brain  substance  and  thereby  suddenly 
increase  the  volume  and  consecinent  pressure  upon 
cortical  tissue.  Why  does  not  apoplexy  always  occur 
as  the  result  of  the  removal  of  cortical  tissue?  If 
changes  lake  place  in  the  cortex  supplied  by  a  vessel 
distal  to  the  occlusion  or  due  to  thrombus  or  eml>o- 
lism,  why  do  not  the  same  changes  occur  after  ligation 
of  a  vessel?  Is  apoplexy  due  to  pressure  of  the  loss 
of  cortical  tissue?    Is  it  not  due  to  enher  one  or  both? 

It  is  difficult  to  become  reconciled  to  the  belief  that 
apoplexy  is  always  due  to  the  escape  of  blood  alone 
from  cerebral  vessels  into  the  cortex  or  ventricles, 
cavities  or  tissues  surrounding  the  brain  due  to  any 
cause. 

Is  it  possible  to  have  the  condition  known  as  apo- 
plexy without  pressure  or  paralysis?  Is  it  possible  to 
have  apoplexy  or  paralysis  without  pressure?  Why 
does  not  apoplexy  or  paralysis  or  both  follow  the  loss 
of  brain  substance?  Simple  apoplexy  is  that  form 
which  causes  death  from  coma,  in  which  no  cerebral 
lesion  is  found.  May  not  this  be  ascribed  to  cerebral 
angio-spasm?  It  is  known  that  spasmodic  contraction 
of  blood  vessels  occurs  in  other  parts  of    the  body. 
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The  permanent  effects  of  this  form  of  anemia  are  de- 
pendent upon  the  length  of  time  it  exists.  This  will 
explain  transient  suspension  of  mental  faculties,  and. 
when  prolonged,  changes  in  the  cortex  which  result 
from  the  absence  of  blood  within  or  rupture  of  the 
smaller  terminal  vessels. 

Sfnnal  Cord. — ^The  grosser  lesions  of  this  body  have 
not  been  a  lucrative  field  for  surgery ;  however,  there 
should  be  no  cessation  in  the  effort  to  develop  it.  The 
hopeless  degrees  of  injury  to  the  cer\'ical  vertebra  are 
now  in  advance  of  remedial  measures.  This  is  es- 
pecially so  with  the  "broken  neck."'  The  remedy 
would  seem  to  rest  in  causing  the  disorganized  bony 
structures  to  become  united  by  natural  or  artificial 
means.  Just  how  this  is  to  be  accomplished  has  not 
yet  been  evolved,  but  it  will  probably  be  by  direct  ar- 
tificial fixation  with  wire  and  artificial  anchylosis  of 
one  or  more  vertebral  joints  by  means  of  irritants, 
such  as  alcohol,  carbolic  acid,  quercus  extracts  or  gal- 
vano-puncture,  because  the  loss  of  vertebral  joint 
function  seems  necessar}'. 

Thoracic  Surgery. — Is  rapidly  undergoing  evolu- 
tionar}'  changes.  This  is  sho>Mi  in  the  successful  work 
done  upon  the  lung,  bronchus,  esophagus,  diaphragm 
and  thorax.  Just  what  important  bearing  the  press- 
ure box  will  have  upon  advancing  the  success  of  this 
work  remains  to  be  determined.  The  broncho-  and 
esophagoscope  are  innovations  for  diagnosis  and  treat- 
ment of  foreign  bodies.  The  injection  of  ether  vapor 
mixed  with  air  into  the  lung  by  means  of  a  tube  in- 
serted into  the  trachea  has  been  found  sufficient  to 
keep  alive  an  animal  a  very  considerable  time,  while 
the  thoracic  viscera  is  being  manipulated  for  surgical 
purposes. 

This  means  of  sustaining  life  is  the  most  practical 
of  all  yet  devised  for  such  a  purpose.  Meltzer  and 
Auer  have  immortalized  themselves  with  this  if  noth- 
ing more.  The  method  will  permit  of  surgical  opera- 
tions upon  any  thoracic  viscera  including  the  most 
difficult,  the  ductus  thoracicus. 

There  is  probably  no  chapter  in  surgery  developed 
with  more  gratifying  results  than  that  of  the  cardio- 
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ZHJSCular  system,  but  tliere  remains  one  of  its  subdi- 
visions— tbat  of  aneurism  of  the  aorta  and  especially 
its  arch — for  the  experimenter  to  develop.  The  half 
has  not  yet  been  saifl  as  to  the  possibilities  of  surgical 
accomplishment  with  disease  and  traumatic  irregular- 
ities^  of  the  heart  ami  its  immediate  branches.  This 
branch  of  surgery  is  an  assured  entity  now  that  it  has 
been  proven  that  the  blood  c^.Hitained  within  the  cardiac 
chambers  may  be  diverted  to  a  point  beyund  the  aortic 
valves  and  that  these  valves  and  aortic  lesions  may  be 
attacked  surgically  while  the  flow  continues  artifi- 
cially. 

The  loailUm  of  an  artcrio-i'cnous  tinasfoiiiosis,  con- 
genital or  acquired,  may  be  determined  by  the  presence 
of  CO"  in  the  blood.  This  is  one  of  the  most  im- 
portant diagnostic  discoveries  in  this  kind  of  work. 

CiirdiiU  Sfiuutiaiion  for  Susf^cndcd  Auimation. — 
For  an  elaborate  resume  of  this  subject,  see  Trans- 
action (Surgical  section)  American  Medical  Associa- 
tion. 1906,  pp.  504-335.  This  subject  was  initiated  by 
Schipp,  1874,  who  compressed  the  heart  with  his^ 
fingers  rhythmically,  and  Ricketts,  B.  M,,  1877,  w^ho 
immersed  the  severed  heart  of  a  tortoise  in  warm 
water.  Since  then,  medicaments  and  electricity  have 
been  applied  in  many  ways,  directly  and  indirectly  to 
the  heart  for  this  purpose.  Mammalian  hearts  have 
been  made  to  contract  under  the  influence  of  Farad- 
ism,  after  they  have  been  preserved  in  salt  and  ice 
out  of  the  body  for  thirty  hours,  thus  showing  the 
great  vitality  which  they  possess. 

AdremUin  injected  into  the  vessels  arising  directly 
from  the  heart  has  been  the  most  satisfactory  of  all 
the  medicaments.  Crile  has  caused  the  heart  to  re- 
new its  contract  inns  by  this  method  two  hours  and 
forty  minutes  after  it  has  ceased  to  beat.  In  this  in- 
stance contractions  did  not  continue  for  many  minutes. 

Digital  manit^ulaiion  by  both  direct  and  indirect 
methods  have  proven  ver}'  etTcctua!  in  a  number  of 
cases  where  the  heart  had  ceased  to  beat.  The  great- 
est length  of  time  it  ceased  to  beat  and  was  then  made 
to  regain  and  continue  to  beat  by  digital  manipulation 
was  twenty-one  minutes.       All  necessary  means   for 
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resuscitation  should  be  provided  in  every  hospital  and 
they  should  be  resorted  to  in  all  cases  of  suspended 
animation,  especially  due  to  narcosis  and  injury.  It  is 
an  act  of  more  wisdom  to  apply  them,  though  but  one 
in  fifty  be  saved. 

Transplanting  organs  and  extremities  from  one 
body  to  another  with  retention  of  function  in  both 
animal  and  man  has  been  so  satisfactory  that  it  is  only 
a  question  of  a  short  time  until  its  practical  benefits 
are  realized. 

OsieO'ponthesis, — Is  a  possibility  in  the  preserva- 
tion of  function  of  the  extremities  when  osteo-regen- 
erat^on  is  an  impossibility.  The  reparation  of  osseous 
structures  by  transplantation  from  the  lower  animals, 
especially  man's  nearest  allies,  will  be  confined  to  the 
remoter  districts  because  the  large  hospitals  can  supply 
daily  almost  any  human  osseous  structure  necessary 
for  the  purpose  from  the  living  or  recently  dead. 

Implantation — Of  bone  for  functional  and  cosmetic 
purposes  is  rapidly  gaining  favor.  Extremities  may 
be  preserved  by  substituting  the  ulna  or  fibula  for  a 
radius  hinnerus,  tibia  or  femur,  and  the  nasal  promin- 
ence, especially,  by  grafting  pieces  of  bone  from  the 
spine    of  the  tibia. 

Fractures. — Direct  fixation,  especially  for  fractures 
of  the  femur,  humerus  and  inferior  maxillary  bones, 
is  now  the  most  rational  means  of  securing  perfect 
apposition.  Thin  concave  steel  plates  secured  with 
short  wood  screws,  with  the  thread  cut  to  their  heads, 
as  suggested  by  Lane,  are  most  perfect. 

This  method  should  be  generally  adopted  and  he 
who  is  not  capable  or  disinclined  to  do  it  should  seek 
those  who  can  and  will  do  it. 

It  was  our  privilege  to  discuss  this  question  favor- 
ably in  the  Titthcs-Rcgister,  vol.  xxviii,  1894. 

Cosmetic  Surgery. — Defects  such  as  found  in  the 
ears,  eyelids,  lips,  nose  and  other  parts  of  the  head, 
face  and  neck  might  be  considered  in  its  zenith,  but 
there  remains  much  more  to  be  accomplished,  especi- 
ally with  the  ear,  which  has  so  long  defied  correction. 
It  is  believed  that  this  particular  question  will  be 
solved  by  utilizing  an  osteo-periosteal  flap  from  imme- 
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diately  bcliind  the  car,  liaviiig  its  base  ypon  ihc  an- 
terior border  of  the  mastoid  process,  while  the  various 
qyestions  pertaining  to  the  eyelids,  lips  and  nose  will 
be  solved  by  the  use  of  single  and  double  pedunculated 
and  those  not  pedunculated.  In  other  instances  they 
will  be  made  to  conform  to  other  features  without  the 
addition  or  subtraction  of  parts. 

Abdomiua!  Surgery — Has  startled  the  scientific 
world  until  even  the  laity  has  come  to  believe  that 
there  are  now  no  impossibilities  within  its  domain. 

The  achievements  in  surgery  of  the  abdominal 
aorta  and  ascending  vena  cava  are  indeed  few,  but 
enough  has  been  accomplished  to  warrant  the  state- 
ment that  aneurysm  and  wounds  of  these  vessels  will 
soon  be  successfully  treated  by  suture.  It  is  the  last 
of  the  abdominal  viscera  to  be  attacked  surgically. 

Alimentary  Traet. — It  would  be  tiseless  to  mention 
in  detail  the  achievements  in  this  department  of  sur- 
gery, because  of  the  perfection  of  the  great  number 
of  methods  devised  to  overcome  the  various  forms  of 
irregularities  to  which  it  is  subjected.  However,  the 
temporary  or  permanent  elimination  of  the  sigmoid 
for  disease,  especially  of  a  malignant  character,  should 
be  more  often  considered. 

But  there  remains  much  to  be  accomplished  in  the 
newer  work  and  much  of  that  of  the  past  lo  be  rele- 
gated. The  belated  ovary  should  be  more  thoroughly 
and  generally  considered,  now  that  normal  menopause 
can  be  assured  after  implanting  ovarian  tissue  extra- 
peri  toneally, 

/  fi  I  ra-  peritoneal  exp  lo  rat  o  ry  h  ys  teroto  my — O  ff  ers 
much  for  both  diagnostic  and  curative  measures. 
Conser\'ation  of  the  uterine  tissue  is  necessary,  because 
its  secretion  has  no  doubt  some  beneficial  influence 
upon  the  general  sy:=tem. 

Malitpumt  and  certain  forms  of  non-malignant  neo- 
plasms require  it-^  total  extirpation,  but  otherwise  it 
should  be  done  with  the  greatest  caution, 

Maitunary  nipple — Should  be  preserved  for  cos- 
metic purposes  when  the  gland  is  removed  for  non- 
malignant,  and  malignant  neoplasms  when  it  is  cer- 
tainly not  diseased.    This  is  best  accomplished  with  a 
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lateral  semi-circular  incision  of  the  cutaneous  struc- 
tures. The  censure  that  has  been  experienced  for 
removing  the  nipple  tc^ther  with  the  gland  in  one 
case  in  which  the  neoplasm  has  not  recurred  during 
fiften  years,  has  been  the  basis  of  this  conclusion. 
The  rule,  therefore,  has  been  since  then  to  preser>'e 
the  nipple,  and  in  no  case  has  there  been  reason  to 
regret  it,  though  many  times  recurrence  has  ensued, 
but  not  in  the  nipple. 

Xerz'cs — When  injured  are  not  now  neglected  as 
they  have  been.  Severed  nerves  are  anastomosed, 
many  times  with  almost  perfect  restoration  of  func- 
tion, while  the  dire  results  of  recurrent  lar>Tigeal, 
musculo-spiral  and  other  paralyses  are  often  com- 
pletely overcome  by  implantation.  The  function  of 
the  great  sciatic  nerve  has  been  partially  or  completely 
restored  after  anastomosis  by  suture  in  nearly  all  of 
the  fourteen  cases  completely  severed  in  a  few  in- 
stances for  more  than  one  year. 

Bismuth  paste  will  be  the  means  of  dispensing  with 
much  surgery.  It  is  not  only  a  curative  measure,  but 
pain,  disfigurement,  loss  of  time  and  the  dangers  of 
any  anesthetic  (local  or  general)  are  avoided,  because 
they  are  not  necessary.  This  paste  should  be  em- 
ployed in  all  fistulous  tracts  before  surgical  measures 
are  resorted  to,  and  in  many  abscess  cavities  after 
their  contests  have  been  evacuated,  especially  those 
in  and  about  the  rectal  and  perineal  regions.  Great 
care  should  be  exercised  in  selecting  bismuth  that  is 
entirely  free  from  arsenic,  several  fatal  cases  having 
been  due  to  such  poison.  Such  a  preparation  can  now 
be  had,  but  even  that  will  produce  symptoms  of  poison 
identical  with  those  of  lead,  even  to  wrist  drop,  if 
used  in  large  quantities,  such  as  has  been  done  in  the 
pleural  cavities.  It  is  not  necessary  to  use  large  quan- 
tities in  any  cavity,  because  very  small  amounts  will 
answer  every  purpose.  There  is  considerable  doubt 
about  the  propriety  of  preserving  bismuth  paste  in 
lead,  tin  or  other  metallic  tubes,  because  of  additional 
dangers  of  poison. 

What  are  the  most  important  influences  bearing 
upon  the  further  development  of  surgery? 
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The  future  holds  in  store  undiscovered  more  definite 
means  of  deciding  the  question  of  the  necessity  for 
surgica!  interference.  These  latent  advantages  added 
to  those  already  known  will  have  a  great  bearing  upon 
surgery*  The  means  for  the  dissemination  of  this, 
together  with  all  other  surgical  knowledge,  will  add 
more  to  its  perfection. 

Vkisection  in  both  animal  and  man  is  essentia!  for 
a  more  rapid  progress  in  the  science  of  medicine  and 
surgery,  and,  unless  it  receives  the  support  of  legis- 
lation  in  matters  pertaining  to  it,  the  benefits  to  be 
<lerived  must  be  denied  all  forms  of  hfe;  for  animals 
benefit,  alike  with  man  in  all  such  discoveries,  as  is 
demonstrated  by  the  work  of  the  veterinarian. 

That  more  perfect  knowledge  of  them  may  be  had, 
criminals  should  be  given  an  opportunity  to  accept  or 
reject  the  right  to  subject  themselves  to  the  hands  of 
the  exp^erimentor,  even  though  their  lives  might  be 
jeopardizetl.  Their  reward  should  he  their  liberty. 
They  are  many  times  promised  this*  for  services  of 
less  importance.  Laymen  enact  laws  to  standardize 
the  practice  of  an  art  and  then  endeavor  to  check  the 
ways  and  means  of  obtaining  and  advancing  it.  It 
cannot  be  said  tliat  such  opposition  is  confined  to  the 
ignorant  alone,  for  many  of  scientific  attainment  have 
been  enthusiastic  in  condemning  it.  Capital  punish- 
ment shmild  be  abolished,  for  life  should  not  be  taken 
except  in  self-defense.  The  evolution  of  punishment 
for  crime  is  fast  approaching  the  elimination  of  pun- 
ishment by  death,  because  emasculation  together  with 
disfranchisement  and  labor  will  ere  long  obtain. 
Whatever  value  the  criminal  possesses  should  be 
utilized  to  the  best  advantage.  Its  destruction  is  a 
crime  that  should  not  and  will  not  long  be  sanctioned, 

Dmgnosis  is  a  most  important  adjunct,  because  with- 
out knowledge  of  a  condition  a  remedy  cannot  be  ap- 
plied. The  X-ray,  especially  in  surgery,  has  become  a 
necessary  aid  for  diagnostic  purposes.  As  a  therapeu- 
tic agent  it  does  not  have  so  wide  a  scope.  However, 
its  influence  is  well  established  in  Hodgkin's  disease 
and  various  other  malignant  neoplasms.  Concerning 
many  epitheliomata,  there  is  some  <piestion  about  its 
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advantages  being  superior  to  arsenical  paste,  alone  or 
combined  with  excision.  With  its  many.  lurking  dan- 
gers, there  is  no  cessation  in  research  with  the  ray. 
The  scholarly  work  of  Kassabian  and  his  confreres 
who  have  had  a  similar  fate,  is  only  the  beginning  of  a 
new  era  in  surgery,  and  it  will  stand  as  a  lasting  monu- 
ment to  their  energy  and  fearless  and  noble  sacrifice. 

Serum  and  extracts  have  been  so  perfected  that  they 
may  be  employed  as  adjuncts  ta  surgery,  especially  in 
the  treatment  of  exophthalmic  goitre  and  malignant 
neoplasms,  even  though  their  effects  alone  may  not  be 
curative. 

When  it  was  recently  discovered  that  an  aqueous  ex- 
tract of  a  part  or  all  of  one  testicle,  injected  into  the 
animal  from  which  it  was  taken,  will  cause  the  other 
testicle  to  become  sterile,  the  true  application  of  the 
principle  was  not  evolved  at  once,  but  it  was  soon  ap- 
plied to  sarcomata  with  most  gratifying  results. 

But  an  interesting  question  now  arises  concerning  the 
influence  of  testicular  extract.  What  will  be  the  ef- 
fect of  extract  made  from  a  testicle  removed  from  one 
in  whom  no  spermatozoa  are  present?  Will  such  an 
extract  sterilize  one  who  possesses  spermatozoa?  Will 
sarcomatous  extract  prove  to  be  prophylactic,  if  it  l^e 
true  that  it  will  cure  sarcoma,  and  will  a  sarcomatous 
extract  made  from  one  indivdual  cure  sarcoma  in  an- 
other ? 

The  homeopathic  law  is  amply  verified  in  sero-ther- 
apy,  though  a  chemical  instead  of  a  biological  applica- 
tion was  its  foundation.  Jenner  reported  his  discovery 
of  vaccinia  in  1798,  after  thirty  years  of  study.  The 
law  was  not  announced  until  1789,  while  Hahnemann 
was  studying  **Cullen's  Materia  Medica,*'  he  having 
abandoned  physics  for  chemistry.  His  first  publica- 
tion did  not  appear  until  1805,  and  the  last  in  1821. 
It  would  therefore  af>pear  from  circumstantial  evi- 
dence that  the  discovery  of  this  law  was  prompted,  or 
at  least  somewhat  influenced,  by  the  prevailing  know- 
ledge of  the  influence  of  cowpox  upon  smallpox,  espe- 
cially during  the  thirty  years  1768-1798.  However,  the 
honor  of  proclaiming  the  law  should  be  given  to  its 
originator.     Hippocrates  knew  of  the  law,  "like  cures 
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like/'  but  tittle  attention  was  given  to  it.  This  law  is 
also  recognized  in  the  effects  of  the  X-ray,  as  it  will 
cause  and  cure  malignancy,  but  will  not  cure  that 
which  it  produces,  though  macroscnpically  and  micro- 
scopically they  are  similar.  Tetanus,  diphtheria  and 
meningitis  share  with  smallpox  and  cancer  the  benefits 
of  this  law,  while  other  diseases  no  doubt  will  do  so. 

Etiology  of  Maligttafit  Grotn^ths, — Remaining  undis- 
covered, would  it  not  he  well  to  predicate  its  investi- 
gation upon  such  growth  in  vegetable  life?  Cellular 
growth  of  trees  becomes  disorganized  in  a  similar  way 
to  that  of  animals,  sometimes  with  the  same  results — 
the  loss  of  a  member,  destruction  of  the  body,  or  elim- 
inatefl  by  spontaneous  or  artificial  methods,  depending 
upon  location  in  the  body  structure,  arrangement  of 
the  cells  in  that  particular  location,  or  both.  Possibly 
some  parasite  or  bacteria  may  have  been  the  cause, 
alone  or  in  combination  witli  these. 

Pitnratinc  is  one  of  the  more  recently  discovered  ex- 
tracts— surely  the  most  powerful,  for  it  is  seven  times 
stronger  than  adrenaline  as  a  cardiac  stimulant.  It 
acts  especially  Ufioti  the  uterine  fibers,  causing  them 
Ut  become  almost  imtnediately  contracted.  It  is  prob- 
ably a  very  useful  but  a  most  dangerous  remedy,  not 
to  be  generally  employed  until  after  further  experimen- 
tal research.  It  may  be  found  to  be  a  remedy  of 
choice  when  contraction  of  the  uterine  fibers  is  indi- 
cated. Like  adrenalin,  it  may  prove  to  be  a  most  im- 
portant adjunct  in  the  treatment  of  shock,  which  should 
at  all  times  be  avoided. 

Shack. — Every  precaution  should  be  taken  to  pre- 
vent, and  every  known  remedy  umployed  to  comliat  it. 
Shock  is  probably  greater  with  than  without  anesthesia 
with  loss  of  mental  consciousness.  Any  method  that 
can  lessen  or  eliminate  it  will  receive  e.xalted  com- 
mendation. 

Ambulancing  patients  with  acute  surgical  conditiotis 
should,  if  i^ossible,  be  avoided.  The  advantages  of  an 
operating-room  and  its  assnciated  hospital  conveni- 
ences cau'-e^  the  welfare  of  the  patient  to  be  overlooked 
in  many  instances.  The  advantages  of  the  hospital  op- 
erating-room can   he  canceled    in   parallel   lines   with 
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those  of  the  home  or  place  of  accident  in  much  emer- 
gency surgery,  in  favor  of  the  latter.  Too  many  die 
en  route  or  soon  after  arriving  at  the  hospital,  with  or 
without  an  operation. 

Anesthesia,  both  with  and  without  loss  of  mental 
consciousness,  must  be  better  understood.  The  induc- 
tion of  the  loss  of  mental  consciousness  is  rapidly  be- 
ing supplanted  by  general  and  local  anesthesia  without 
it,  because  mortality  and  after-consequences  are  less. 
Anesthesia  by  inhalation  and  spinal  injection  are  the 
most  dangerous  of  its  many  forms,  especially  spinal. 
It  has  been  proved  that  degeneration  of  the  cord  re- 
sults from  the  trauma  produced  by  the  insertion  of 
the  needle  and  the  inflow  of  the  anesthetic  solution 
into  the  cord. 

Asepsis,  not  antiseptics,  is  to  be  recognized  as  the 
safeguard  to  infection.  It  will  be  more  generally  and 
perfectly  practiced  as  its  importance  is  more  fully  real- 
ized. 

Early  operation  is  to  be  considered  in  almost  all  sur- 
gical operations.  This  fact  is  well  established,  and 
will  become  more  generally  recognized  with  added  ex- 
perience. In  general,  the  omissions  in  surgery  are 
greater  in  number  than  those  of  commission. 

Prophylctctic  surgery  will  become  more  generally  ac- 
cepted, just  as  prophylactic  medicine  has  become  rec- 
ognized. This  has  already  taken  its  origin  in  the  ap- 
pendix, for  this  question  has  been  agitated  with  some 
little  favorable  comment.  If  sanitary  measures  can 
be  employed  to  prevent  a  medical  disease,  why  should 
not  surgical  measures  be  inaugurated  to  prevent  a  dis- 
ease that  is  known  to  be  surgical  ?  Would  this  not  be 
logical  with  tissues  that  have  no  apparent  function, 
such  as  tonsillar  and  appendicular  structures?  Of  the 
two,  the  latter  is  the  most  dangerous  when  pathologic, 
but  less  so  to  remove  when  non-pathologic.  The  sur- 
geon who  fails  to  remove  either  a  normal  or  a  patho- 
logic appendix  when  the  abdomen  is  opened  for  any 
cause,  fails  to  do  his  duty.  This  may  also  be  said  of 
the  tonsil.  Normal  prophylactic  appendicotomy  was 
advocated  by  me  in  the  St.  Louis  Medical  Review,  vol. 
xii,  1900. 
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Rapid  operation  is  of  great  importance  in  all  surgi- 
cal work.  It  must  not  be  done  at  the  sacrifice  of  thor- 
oughness, hilt  It  should  be  done.  Those  blessed  with 
dextrous  simphcity  are  greatly  in  the  minority,  but 
they  have  many  advantages.  There  are  many  features 
of  techniciue  that  would  be  better  dispense<l  with  when 
the  results  will  be  superior  without  them. 

Cosmetics  are  expensive  and  unnecessary  luxuries 
when  they  are  applied  to  a  living  creature  while  in  a 
state  of  menta!  unconsciousness  due  to  artificial  means, 
especially  with  added  surgical  shock,  so  that  dexterity 
is  as  essentia!  as  the  knowledge  with  which  it  is  asso- 
ciated. 

Specialism  will  always  take  rank,  but  the  surgeon 
w^ho  can  meet  the  greatest  number  of  emergencies,  ana 
meet  them  well,  will  have  precedence.  The  general 
surgeon  is  supposed  to  do  this,  and  he  must  do  it  be- 
cause oT  the  many  complications  and  coincidences  that 
often  arise.  They  are  ttM^  numerous  and  well  known 
to  enumerate.  It  is  seldom  practicable  to  have  as  many 
operators  present  as  the  number  of  different  kinds  of 
operations  sometimes  necessary  to  be  done  at  one  sit- 
ting. 

The  limitations  of  any  specialty  cannot  be  defined. 
The  confusion  arising  from  attempting  to  do  so  has 
often  been  disastrous.  That  the  border-line  has  not 
been  defined  between  the  surgeon  and  the  internist  is 
too  frequently  demonstrated  in  diseases  of  the  ab- 
dominal viscera.  Some  of  these  questions  have  been 
settled »  though  surgeons  many  times  disagree  among 
themselves. 

Technique  rests  with  the  individual.  A  few  inherit 
itt  some  acquire  it,  while  others  possess  it  both  by  her- 
edity and  acquisition.  Xone  can  perfect  it,  though  it 
may  be  imprr»ved  by  experience  and  observation,  espe- 
cially with  the  aid  of  the  experimental  laboratory, 
which  every  institution  of  surgical  teaching  should  pos- 
sess. Such  a  course  should  be  compulsor\%  and  a 
higher  standard  of  work  required  from  all,  especially 
those  who  cnnteniplatc  specializing  in  the  science  of 
surgery.  It  is  appalling  to  observe  the  prevalence  of 
the  absence  of  these  accomplishments.     It  is  as  essen- 
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tial  to  be  dextrous  in  the  use  of  instruments  as  it  is 
to  know  for  what  purposes  they  are  constructed — 
whether  they  be  for  surgical,  astronomical  or  other 
purposes.  With  the  absence  of  the  opportunity  to  ob- 
tain such  requirements  during  the  college  course,  they 
may  be  acquired  by  diligent  research  independent  of 
it.  Many  great  surgeons  have  gained  such  dexterity 
in  this  manner,  so  that  those  who  have  not  the  advan- 
tages of  an  experimental  laboratory  need  not  be  dis- 
couraged. Mueller,  the  great  zoologist,  when  asked 
why  he  continued  to  work,  replied:  ''Die  Blut  klebt 
auf  der  Arbeit"  (blood  clings  to  the  work),  i,e,,  it  is 
in  the  blood. 

Pre-opcrative  care  has  become  recognized  as  having 
an  important  influence  upon  the  immediate  results  of 
surgical  trauma,  and  he  who  fails  to  give  it  due  con- 
sideration fails  to  do  his  duty.  All  physiological  ques- 
tions should,  if  possible,  be  settled,  and  environment 
made  favorable. 

Post-operative  care  is  rapidly  gaining  favor,  for  it 
is  often  as  important  as  the  operation  for  which  it  is 
required.  The  caretaker  should  assume  its  responsi- 
bility with  the  operation  and  necessary  dressings  and 
devices.  It  is  a  position  worthy  of  the  highest  skill 
and  the  reward  most  commendable. 

The  relation  of  surgery  to  medicine  always  has  been, 
is  now  and  always  will  be  intimate,  because  of  the  de- 
fective diagnostic  measures,  but  there  is  no  reason 
why  one  should  be  sacrificed  for  the  other.  That  they 
can  never  be  separated  is  demonstrated  by  the  fact 
that  preventive  and  curative  measures  are  essential  in 
much  surgery.  That  a  surgeon  versed  in  the  art  of 
medicine  becomes  more  skillful  is  evidenced  in  many 
ways.  That  the  internist  who  is  familiar  with  surgical 
pathology  inclines  more  to  surgery,  goes  without  say- 
ing. Sentiment  should  not  influence  a  diagnostic 
question  or  surgical  operation,  for  there  is  no  senti- 
ment in  science.  "So  have  I  heard  Achilles'  and  his 
father's  javelin  caused  pain  first  and  then  the  boon 
of  health  restored." 
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From  The  Lancet-Clinic,  November  26,   1910. 


THORACIC  SURGERY.* 

BY  BENJAMIN  MERRILL  RICKETTS,  M.D.,  PH.D.,  LL.D., 

CINCINNATL 

T)  be  with  you  is  a  distinction  that  is  fully  appre- 
ciated, and  it  is  hoped  that  the  spirit  of  aggres- 
sion will  dominate  every  honest  effort  to  have 
this  become  one  of  the  most  progressive  and  well- 
equipped  institutions  of  medical  teaching.  The  senti- 
ment that  prompts  this  effort  is  one  of  ambition,  and 
he  who  is  without  it  had  best  return  to  his  former 
habitat. 

The  subject  that  this  introduction  represents  is  one 
of  the  newly  developed  fields  in  surgery,  and  while 
it  may  not  be  popular  with  all,  its  importance  cannot 
but  be  fully  realized.  It  is,  therefore,  presented  for 
your  most  sincere  consideration,  with  the  hope  that 
the  effort  necessary  to  do  so  will  not  be  forgotten. 
The  amount  of  enthusiasm  necessary  to  make  the  sub- 
ject interesting  cannot  be  limited  to  those  who  enter 
the  arena  of  science,  and  it  is  well  that  it  be  under- 
stood that  there  must  be  harmony  and  co-operation  in 
any  and  all  efforts  to  become  familiar  with  it.  There- 
will  probably  be  slight  digression  from  this  subject 
during  the  year,  but  it  will  concern  it  in  some  way. 

To  better  understand  what  can  be  done,  it  is  essen- 
tial to  know  how  and  what  has  been  done.  With  this 
in  view,  a  sketch  of  the  subject  in  general  will  be  pre- 
sented for  your  consideration.  Following  this  the 
various  chapters  of  the  subject  will  be  given,  so  far  as 
possible,  in  the  order  of  their  development. 

In  no  department  of  surgery  is  the  daring,  skill  and 

^  The  first  of  a  series  of  lectures  on  the  thorax  and  its 
viscera,  delivered  at  the  American  Medical  College,  Septem- 
ber U  1910. 


versatility  of  the  surgeon  and  his  attendants  better 
demonstrated  than  in  this  department.  For  this  reason 
it  is  believed  that  the  most  malignant  growths  will  ere 
long  be  deprived  of  their  deadly  character  and  cease 
to  hold  high  carnival  in  the  living  body. 

Surgery  of  the  thorax  concerns  all  forms  of  disease 
and  trauma  acquired  or  induced  upon  that  part  of  the 
body  bounded  above  by  the  soft  structures  of  the  neck 
and  below  by  the  diaphragm  and  lower  margins  of  the 
ribs.  This  will  necessitate  the  consideration  of  the  soft 
and  hard  structures  (including  the  cord  and  vertebrae) 
and  all  viscera  which  it  contains. 

That  the  subject  may  receive  proper  recognition^  it 
will  be  necessary  to  consider  each  separately,  giving 
etiology,  symptoms,  diagnosis,  method  of  operation  and 
after-care, 

No  definite  period  can  be  assigned  when  attention 
was  first  directed  to  this  department  of  surgery,  but  it 
is  much  earlier  than  any  recorded  evidence  would  indi- 
cate, probably  before  anatomy  was  considered  in  any 
way  whatever. 

There  are  probably  none  of  the  conditions  to  be  men- 
tioned that  have  not  existed  since  the  creation  of  ani- 
mal life,  whatever  diflPerence  there  may  be  in  the  ways 
and  means  of  their  production.  The  teeth  and  claws 
o{  wild  animals,  stone  missile  and  spears  of  various 
kinds,  were  the  metho<ls  of  inflicting  wounds  upon 
earlier  animals  and  man*  and  as  the  character  of  the 
weapon  has  become  changed,  that  of  wounds  and  their 
pathology  is  different. 

InjuHcs  to  the  soft  struetures  overlying  the  bony 
thorax  were  given  first  consideration,  but  with  keener 
observation  the  involvement  of  the  harder  structures 
was  detected  and  treated  In  some  advanced  manner. 
Degrees  of  injury  became  better  classified,  and  their 
appropriate  care  adopted,  until  injuries  of  the  pleura 
and  viscera  were  to  be  recognized  so  perfectly  that 
surgical  measures  for  their  relief  became  more  skill- 
fidly  employed. 

The  Bureau  of  American  Ethnology  is  rich  with  the 
history  and  description  of  illustrated  prehistoric  weap- 
uns.     Occasionally  a  well-preserved  bony  skeleton  of 
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both  animal  ^nd  man  is  found  with  one  of  these  weap- 
ons embedded  within  it.  Such  human  specimens  have 
recently  been  found  among  the  remains  of  th(e  mound- 
builders  at  Madisonville,  O.,  and  in  a  cave  in  Breathitt 
County,  Ky. 

Experimentation  upon  the  chest  and  its  contents, 
like  such  work  upon  other  tissues  and  organs  of  the 
body,  has  been  the  greatest  factor  in  placing  surgery  of 
this  upon  the  same  basis  with  that  ol  any  other  part 
of  the  body.  While  much  of  it  has  not  been  verified, 
all  has  been  necessary  to  complete  a  chain  of  evidence 
to  show  what  has  been  accomplished,  and  he  who 
would  decry  it  might  be  placed  in  the  same  category, 
with  that  in  which  S.  S.  Prentiss  placed  the  man  who 
would  not  help  Ireland  during  the  famine  of  1849, 
when  he  said :  "He  who  would  not  aid  such  a  cause  is 
not  a  man;  he  is  not  worthy  the  name  of  man;  he 
should  be  returned  to  nature's  mint  and  re-issued  as  a 
counterfeit  on  nature's  baser  metal." 

Afurtomy  of  the  chest  was  little  known  until  the 
fourteenth  century,  when  it  became  the  fundamental 
study  to  surgery,  though  it  is  believed  that  those  more 
ancient  were  particularly  versed  in  it.  There  can  be 
no  doubt  that  the  anatomy  of  the  chest  was  as  thor- 
oughly understood  during  the  succeeding  centuries  as 
that  of  any  other  part  of  the  body,  though  the  physics 
of  respiration  were  not  known. 

The  chest  has  been  compared  to  a  box  containing  a 
vacuum  in  which  there  is  placed  a  rubber  bag,  which. 
when  filled  with  air,  can  be  expanded  and  contracted 
with  ease.  This  is  true  in  a  measure,  but  with  one 
there  is  a  vital  eliement,  while  with  the  other  there  is 
not. 

The  thorax,  originating  from  a  single  cell,  becomes 
more  complex  until  its  final  development,  which  really 
is  not  complete  until  adult  life,  though  it  functionates 
from  the  first  inspiration  of  air.  Embr>'ologically,  it 
is  first  observed  about  the  tenth  day,  and  continues  to. 
be  prominent  during  fetal  development. 

The  ribs,  cartilages  and  vertebrae  constitute  its  hard 
structure  throughout  life,  but  they  become  less  elastic 
with  advanced  age.    The  pcripsteum  and  pleura  serve 

3 


to  make  the  thoracic  cavily  a  closed  one,  while  within 
this  cavity  are  to  be  found  the  lungs,  pleura,  trachea 
and  bronchi,  heart,  peTicardium,  aorta  and  its  immedi- 
ate branches,  diaphragni,  ascending  superior  vena  cava. 
esophagus  and  ductus  thoracicus,  each  of  which  is  sub- 
ject to  disease  and  injury. 

It  was  not  until  during  the  first  half  of  the  nine- 
teenth century  that  the  law  of  ]>neumatics  was  recog- 
nized as  the  one  which  dominates  respiration.  Tlie  in- 
jection of  ether  vapor  mixed  with  air  into  the  lung, 
maintaining  life  for  several  hours,  reflects  a  shadow 
of  doubt  on  this  law/ because  expansion  and  contrac- 
tion of  the  lung  are  not  necessary  for  pulmonary  func- 
tion. However,  the  importance  of  atmospheric  pres- 
sure has  not  been  altogether  forgotten. 

Hxf^Iorotory  Imisiotis,  for  the  purpose  of  determin- 
ing the  degree  of  disease  or  injury  to  the  hard  struc- 
tures of  the  chest,  especially  the  vertebra:,  have  not 
been  given  the  credit  they  should  have;  neither  have 
tliagnostic  measures  been  properly  employed  witli  in- 
jury or  disease  of  the  soft  struct  ares  and  viscera.  This 
is  due  to  want  of  experience  and  aggression,  the  es- 
entials  to  surgical  progress.  They  will  take  their  ori- 
gin in  the  larger  surgical  centers,  as  a  rule,  because  of 
the  great  amount  of  material  and  opportunity  to  utilize 
them  under  the  most  favorable  environment.  Fortu- 
nately, however,  much  has  already  been  done  under 
im  favorable  circumstances  to  prove  what  may  be  ex- 
pected. 

One  by  one  the  deadly  effects  of  opening  the  serous 
cavities  have  l>ecn  made  to  yield  to  the  skill  of  tJie 
surgeon,  until  now  they  are  opened  with  impunity. 

The  following  historical  review,  though  necessarily 
more  or  less  imperfect,  will  serve  to  illustrate  the  rapid 
progress  tn  the  care  of  surgical  injuries  and  diseases 
of  the  various  tissues  and  organs  entering  into  the 
structure  of  the  thorax. 

It  cannot  be  said,  judging  from  the  present-day 
teaching,  that  Rolandus,  who  am|>utated  a  lobe  of  the 
lung  protruding  through  the  intercostal  space,  did  it 
under  aseptic  environment,  but  lie  removed  it  as  early 
as  1499  A.D..  and  the  patient  made  an  uninterrupted 


recovery.  He  was  succeecied  by  Tulpius,  1764,  who 
ligated  and  cut  away  three  ounces  of  lung  tissue,  re- 
sulting in  complete  recovery.  It  was  Ramsey  who,  in 
1668,  gave  one  of  the  first  descriptions  of  parasites 
and  their  results  upon  the  lung. 

Much  has  been  said  since  Buchetfield*s  interesting 
paper  (1671)  on  foreign  bodies  and  their  results  in 
the  lung,  but  it  is  to  be  regretted  that  their  various  in- 
teresting phases  cannot  be  considered  at  this  time. 
Bligny  (1670)  advocated  incision  for  abscess  of  the 
lung,  and  Purman  (1692)  recommended  it  for  hemo- 
thorax, chest  wounds,  cavities  of  the  lung,  etc.,  so  that 
the  wisdom  of  their  teaching  cannot  but  be  appreci- 
ated. 

Bronchus. — Until  recently,  surgery  of  the  trachea 
and  bronchus  was  limited  to  tracheotomy,  which  gave 
access  to  both  the  trachea  and  bronchus,  especially 
when  dealing  with  foreign  bodies,  membranous  and 
other  forms  of  obstruction.  Within  the  last  five  years 
the  first  removal  of  a  foreign  body  from  the  bronchus 
by  direct  thoraco-pneumono-bronchotomy  was  success- 
fully done,  for  a  collar  button,  at  Erie,  Pa.,  and  re- 
ported in  the  Annals  of  Surgery. 

Concerning  gunslwt  wounds.  Mallet  (1743)  pub- 
lished a  report  of  *  ball  having  passed  through  the 
lung,  and  Rigby  (1790)  another,  resulting  in  recov- 
ery. However,  the  most  destructive  guns,  such  as 
cannon,  had  been  employed  by  Amurath  II  at  the  siege 
of  G>nstantinople,  in  1422.  There  was,  no  doubt,  ear- 
lier recorded  evidence  of  wounds  of  the  chest  due  to 
missiles  projected  by  explosive  weapons  of  smaller 
caliber.  There  are  now  innumerable  missiles,  varying 
in  size,  shape,  weight,  kind  and  consistency,  velocity, 
number  of  revolutions  and  character  ot  explosive, 
while  the  clothing  through  which  the  missile  must 
pass  varies  in  kinds  of  material.  In  all  of  these  there 
is  a  greater  element  of  safety  from  infection  than 
with  those  of  ancient  times.  The  most  prominent  of 
these  is  increased  velocity,  which  produces  a  greater 
d^ee  of  beat  in  the  missile,  causing  it  to  become 
sterile  and  render  so  any  fabric  with  which  it  comes  in 
contact. 


The  cfuiracter  of  iceapons  that  produce  lacerated  and 
incised  wounds  has  become  changed,  as  is  demonstrated 
with  sabre  and  bayonets,  which  are  now  smaller.  The 
knife-ljlade  continues  to  be  the  most  common  means 
of  inflicting  incised,  and  machinery,  lacerated  wounds, 
the  latter  being  in  greater  proportion  than  formerly. 

Abnormalities  of  the  kuigs  may  be  congenital  or  ac- 
quired. It  was  Tichomiroif  (1783)  who  reported 
very  concisely  a  case  of  congenital  absence  of  the  left 
lung  found  in  a  woman  twenty- four  years  old,  who 
died  of  pneiunonia.  An  injury  of  the  left  thorax 
would  not  there  litre  be  as  serious  as  it  would  have 
been  with  the  presence  of  the  left  lung.  These  abnor- 
malities are  not  confined  to  the  lung  alone,  for  there  is 
not  an  organ  or  a  structure  of  the  thorax  that  is  not 
subject  to  the  law  governing  congenital  defects.  Cor- 
rection by  surgical  measures  may  become  necessary 
with  one  or  all  at  any  time  during  life. 

Pathology  of  the  thorax  and  its  viscera  has  now 
become  thoroughly  considered  so  far  as  present-day 
teaching  is  concerned,  but,  like  pathology  in  general, 
it  must  undergo  many  more  evolutionary  changes  be- 
fore it  can  remain  at  rest.  Three  teachings  of  pathol- 
ogy within  a  century  woukl  indicate  that,  as  is  show^n 
in  cancer,  syphihs  and  gangrene. 

There  is  perhaps  no  parasite  existing  in  the  lung  of 
both  animal  and  man  that  has  not  existed  for  many  gen- 
erations, all  no  doubt  being  governed  by  the  laws  of 
evolution »  but,  like  fungi,  atelectasis  and  pneumonoto- 
sis,  was  not  observed  until  within  recent  years. 

Rupture  of  the  lung  was  also  overlooked,  if  the  ab- 
sence of  literature  is  to  be  considered  evidence,  until 
Tait  (1844)  wrote  his  paper  upon  the  subject.  Since 
then  many  reports  have  appeared,  illustratmg  the  vari- 
ous types  of  rupture  and  conditions  under  which  they 
occur. 

The  esophagus  has  for  twenty  years  been  attacked 
surgically,  usually  for  stricture  in  the  upper  portion, 
but  Willy  Meyer  has  recently  demonstrated  by  means 
of  the  pressure  box  that  its  lower  third  in  animals 
may  be  anastomosed  with  the  stomach  through  the 
pleural  cavity  by  lifting  the  cardiac  end  of  the  stom- 
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ach  upward.  Thus  tt  is  proven  that  at  least  the  upper 
and  lower  thirds  of  the  esophagus  can  be  dealt  with 
successfully  by  surgical  measures.  This  will  be  the 
means  of  not  on^y  prolonging  but  saving  many  lives 
that  have  for  the  want  of  such  knowledge  been  un- 
necessarily sacrificed. 

The  diaphragm  is  the  chief  characteristic  in  mam- 
mals, especially  man,  but  subject  to  many  anomalies^ 
even  to  its  entire  absence,  injuries  and  diseases.  De- 
liberate surger\%  such  as  direct  suture  for  incision, 
dates  from  De  Nicola  (1891),  who  sutured  a  rent  in 
the  diaphragm.  Since  then  many  have  reported  simi- 
lar experiences,  among  them  John  Young  Brown,  who 
has  done  a  considerable  amount  of  suture  for  such 
injuries  in  this  city.  Penetrating  wounds  of  the  ab- 
domino-thoracic  region  now  demand  exploration,  while 
formerly  they  were  left  to  nature  and  "good  luck/' 
Speculation  in  such  injuries  is  no  more  to  be  tolerated 
in  this  than  in  that  of  any  other  region. 

Ductus  (horacicus  surgically  remains  m  its  experi- 
mental period,  though  much  has  been  done  to  oflfer  en- 
couragement. The  discovery  of  methods  that  will 
place  this  duct  upon  the  same  surgical  footing  as  that 
of  the  bronchus  and  esophagus  would  add  much  to 
close  the  chapter  on  surgical  impossibilities.  It  is  a 
glowing  tribute  to  experimental  surgery  to  have  de- 
cided this  question,  and  it  may  soon  be  verified  in 
man,  the  rule  being  that  "the  end  justifies  the  means." 

Spina!  vertebrae  are  referred  to,  as  they  pertain  to, 
the  thorax,  because  it  is  upon  the  twelve  dorsal  verte- 
brae that  the  thorax  is  constructed,  and  while  they  are 
the  seat  of  injury  and  disease,  there  are  many  which  are 
not  confined  to  it.  Only  within  recent  years  has  any- 
thing surgical  been  directly  applied  for  their  relief. 
However  valuable  exploration  may  be,  it  has  been  in- 
frecjuent,  because  injur)'  of  these  vertebrae,  when  as- 
sociated with  the  ribs  or  pleural  cavity,  is  most  fre- 
quently the  result  of  explosive  missiles,  which  have 
oflFered  so  little  hope.  There  is  now  no  plausible  rea- 
son why  any  of  the  vertebrae,  especially  those  in  the 
dorsal  region,  should  not  be  attacked,  if  necessary 
with  complete  removal,  without  the  loss  of  life. 
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SpUwl  cord  injuries  concern  more  or  less  the  thorax 
and  pleural  cavity,  especially  when  the  continuity  of 
its  overlying  bony  structures  is  disturbed,  so  that  it  is 
often  necessary  to  give  it  sccondar>^  consideration. 
Unless  there  is  disorganization  of  its  cellular  structure, 
it  may  be  exposed  and  relieved  of  pressure  without 
being  necessarily  fatal. 

'The  history  of  injuries  to  the  heart  and  blood-vessels 
is  equally  ancient  with  that  of  the  lungs,  hut  without 
any  attempt  whatever  to  correct  or  remedy  tliem  until 
a  much  later  period.  So  much  has  been  accomplished 
in  overcoming  injury  to  the  circulatory  system  that 
its  diseases  are  now  receiving  surgical  consideration, 
in  a  few  instances  most  favorably. 

Gunshot,  lai crated  twd  incised  zvonnds  of  the  lieart 
date  from  the  time  of  Pare  (1552),  who  stated  that 
stich  wounds  must  result  in  instant  death.  Various  the- 
ories were  offered  in  explanation  of  how  death  oc- 
curred from  such  wounds,  among  them,  profuse  bleed- 
ing I  Lenac.  1749)  and  obstruction  of  circulation  de- 
pending upon  distension  of  the  pericardium  from  bleed- 
ing (  Morgagni,  1/65  ),  These  explanations  stanrl  to-day 
as  the  most  plausible  causes  of  death  re  sidling  from 
such  injuries,  though  infection  should  be  added.  In 
no  department  of  surgery  have  its  revelations  been 
more  startling  than  in  gunshot  and  incised  wounds  of 
the  heart,  because  the  heart  has  always  been  consid- 
ered tlie  most  vital  organ  in  the  body. 

Cardiomorphith—QcczsionMx  imperfect  fetal  de- 
velopment will  cause  the  heart  to  have  but  two  or  three 
cavities.  Sometimes  five  and  sometimes  six  cavities 
are  present,  and  life  is  maintained  indefinitely  after 
maturity. 

Such  irregularities  are  observed  in  transposition  and 
sometimes  obliteration  uf  the  pulmonary  vessels.  The 
foramen  ovale  often  contiiiues  patent  l)ecause  of  the 
want  of  a  secondary  septum.  These  tiefccts  were  ob- 
served and  communicated  by  Stenon  (1673),  Amynd 
(1732)  and  many  others  who  have  since  made  contri- 
hutiuns  indicating  the  frequency  with  which  they  occur 
However,  hearts  of  various  kinds  of  animals  vary  ma- 
lerially  in  their  anatomical  construction*    For  example, 
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the  aorta  of  the  crocodile  arises  imm  ilie  lower  pari 
i>f  the  right  ventricle.  The  most  perfectly  const ructeil 
bean  is  that  which  separates  the  arterial  from  venous 
btoocl,  and  the  imperfect  heart  is  that  through  which 
passes  the  two  combinech 

Bartholijius  ( 1678)  was  among  the  first  to  show  the 
various  tvpes  of  the  cardiac  system,  though  Cesalpino 
(156^)  was  the  first  to  use  the  term  "circulation  of 
the  blood/*  Servetus  (1553)  and  Vesalius  (1555)  had 
established  the  true  doctrine,  and  had  exploded  that 
of  Cesalpino,  but  it  remained  for  Columbo  (1559)  to 
suggest  the  pulmonary  course  of  the  blood.  There  is 
no  disposition  to  reflect  upon  the  work  of  Harvey  by 
referring  to  these  facts,  but  as  there  is  frequently  a 
disposition  nnt-to  reveal  all  the  facts,  especially  when 
referring  to  discoveries,  it  is  well  to  kec]j  alive  certain 
of  them.  He  died  in  1657,  with  all  the  honors  of  hav- 
ing discovered  the  true  circulation  of  the  blood. 

Jfarvey  was  considered  a  madman  by  many  of  his 
contemporaries,  and  lost  much  of  liis  practice  as  the 
result  of  his  proclaiming  his  discovery  of  the  circula- 
tion of  the  blood.  He  was  bom  at  Folkstone,  1578 
(twenty-three  years  after  the  works  of  Servetus  and 
Vesalius),  and  was  supposed  to  have  first  promulgated 
his  discovery  of  the  circulation  in  his  Luniley  lecture, 
1615.  His  dried  dissections  of  arteries  were  carried 
by  Edn^rd  Home  to  the  Royal  College  of  Physicians 
at  London  about  1815,  and  presented  by  the  Earl  of 
Winchelsea,  and,  like  the  bone  which  Fitzclarence  se- 
cured from  an  Eg)^tian  sarcophagus  and  presented  to 
His  Majesty  as  the  thigh-bone  of  the  king  of  Egypt, 
was  respectfully  preserved  in  the  College  of  Surgeons 
— but  w^as  proven  to  be  the  thigh-bone  of  a  cow.  These 
arteries  may  have  been  taken  from  some  other  animal 
than  man,  so  unrecognizable  are  they. 

Harvey,  replying  to  Bayle's  query  as  to  what  were 
the  things  which  induced  him  to  think  of  the  circula- 
tion of  the  blood,  said :  **When  I  took  notice  that  the 
valves  in  the  veins  of  so  many  parts  of  the  body  were 
so  placed  that  they  gave  free  passage  to  the  blood  to- 
wards the  heart,  but  opposed  the  passage  of  the  blood 
the  contrary  way,  I  w^as  invited  to  think  that  so  prov- 
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id€nt  a  cause  as  Nature  had  not  placed  so  many  valves 
without  design;  and  no  design  seemed  more  probable 
than  that  since  the  blood  could  not  well,  because  of 
die  interpasstng  valves,  be  sent  through  the  arteries 
and  return  through  the  veins,  those  valves  did  not  op- 
pose its  course  that  way." 

Cesalpinus,  in  his  **Questiones  Penpateticorum,"  hb. 
v.,  June  1.  1S59,  says:  "Thus  the  lung,  drawing  the 
fervid  blood  from  the  right  ventricle  of  the  heart, 
through  a  vein  similar  to  the  arteries,  and  returning  it 
by  anastomosis-  to  the  vena!  artery,  which  extends  to 
the  left  ventricle  of  the  heart — cold  air  being  trans- 
mitted, meanwhile,  through  the  passages  of  the  aspira 
arteria  (or  breathing  arteries) »  which  are  in  juxtaposi- 
tion with  the  venal  arter>%  not,  however,  communicat- 
ing with  the  openings  in  the  manuer  supposed  by  Ga- 
Jen — tempers  (it)  by  a  single  touch.  This  circulation 
uf  the  blood,  from  the  right  ventricle  of  the  heart 
through  the  lungs  into  the  left  ventricle  of  the  same,  is 
best  proven  by  dissection  ;  for  it  is  certain  that  there 
are  two  vessels  ending  in  the  right  ventricle  and  also 
two  in  the  left.  One  of  these  receives  only,  the  other 
distributes  the  membranes  by  this  ingenious  arrange- 
ment/'— Coltons  Lacon, 

Cardioelasia,  ruyjture  of  the  heart,  was  observed  by 
Menroz  (1758)  and  Mummsen  (1764).  It  is  hardly 
probable  that  all  ruptures  result  fatally  when  it  is 
known  that  clots  wiil  permanently  occlude  the  smaller 
rents,  but  if  such  lesions  could  be  discovered  at  the 
time  of  their  occurrence,  immediate  suture  would  re- 
sult many  times  favorably.  The  most  important  ques- 
tion now  arising  is  early  diagnosis  of  the  lesion,  for, 
this  once  determined »  the  remedy  is  known  and  may  be 
applied  with  a  reas^inable  degree  of  safety. 

Ectocardiar — Abnormal  position  of  the  heart  is  not 
an  infrequent  occurrence.  It  may  be  congenital  or  ac- 
cjuirecl,  may  occupy  any  part  of  the  thoracic  or  upper 
abdominal  cavity,  or  be  exposed  through  the  thoracic 
wall,  w  ithout  causing  death  unless  the  degree  of  ectopia 
is  exaggerated.  Abernethy  (1793)  reported  extensive 
transposition  of  the  heart  and  blood-vessels  with  sin- 
^lar  function  of  the  liver.    Acquired  ectocardia  may 
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be  corrected  in  many  instances,  but  for  the  congenital 
form  there  is  nothing  to  be  clone. 

Cardioliths  and  foreign  bodies  were  found  in  the 
heart  by  Goodwin  ( 1700),  who  reported  a  case  of  poly- 
form  concretions  and  so-called  "stones"  in  another. 
These  are  the  result  of  calcification,  and  may  attain 
sizes  of  considerable  proportions.  Foreign  bodies  have 
been  known  to  enter  the  chambers  of  the  heart  and  re- 
main there  indefinitely.  Wood  ("1814;  reported  such  a 
case,  and  White  (1853)  one  where  a  bullet  had  re- 
mained in  the  cardiac  wall  for  twenty  years.  Balch 
(1882)  also  records  one  having  remained  there  for 
eighteen  years.  Needles  and  pins  have  quite  f  re<^juently 
been  found  in  the  walls  and  chambers  of  the  heart,  sev- 
eral of  the  latter  having  fjcen  remove^!  fr^/m  its  wall 
without  causing  death. 

Cardiotomy  and  cardiorrhaphy  are  the  result  of  all 
former  observations  and  work  u\tfm  the  heart,  and 
they  represent  the  most  nKxJern  surgery.  Cardi^Aomy 
may  be  the  infliction  of  a  cutting  wound  of  the  heart 
by  accident  or  deliberation.  Aprillis,  in  1680,  rqx-»rted 
in  the  first  medical  journal  ever  published,  ()hs,  x,  a 
sword  wound  of  the  right  auricle,  th^nigh  suture  was 
not  applied  to  such  wounds  until  1893,  when  Williams, 
a  n^^o  physician  of  Chicago,  did  it.  'ITie  mortality 
for  the  170  such  operations  since  then  is  alxjut  60  \>tr 
cent  Several  such  lesions  have  been  treated  success- 
fully with  suture  by  Nietert  and  Rassieur,  of  this  city. 
This  moctaKty  will  be  lessened  by  more  aggressive  and 
technical  inetfiods. 

Pathology. —  Xon-malignant  growths  of  the  heart 
were  recognized  as  early  as  1689,  when  Pretten  discov- 
ered polyps  within  its  chaml>ers.  Since  then,  many 
other  types  have  been  found  invading  the  my^x:ardium. 
Gangrene,  syphilis  and  vari^xis  forms  of  sarcomata  and 
carcinomata  have  been  more  recently  added  to  this  list. 

Parasites,  fungi  and  bacilli  of  the  heart  date  fr^-^ 
1718,  when  Kortholt  contributerl  to  the  subject  of  ani- 
mal parasites  within  the  heart. 

Experimental  research  on  the  heart  began  with  Le- 
galkns,  m  1813,  who  attempted  to  discover  the  prin- 
ciple of  life,  especially  of  the  motion  of  the  heart.  My 
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own  work  began  during  1876-77.  Since  that  time  many 
contributifiins  have  been  presented,  bearing  both  upon 
its  physiohigical  and  surgical  aspects,  so  all  that  has 
been  accomplished  has  not  only  developed  from  ex- 
perimentation upon  lower  animals,  but  with  it 

\^esaUiis  is  accredited  with  having  been  the  first  to 
open  the  breast  of  a  living  human  being  fl564).  A 
Spanisii  gentleman  under  his  care  a|)]>eared  dead,  after 
having  requested  to  be  opened.  W  bile  X^csalius  was 
doing  so»  signs  of  life  appeared  while  the  breast  was 
open.  The  heart  began  to  beat,  and  continued  to  do 
so  for  several  minutes.  Friends  of  the  dead  patient 
prosecuted  Vcsalius  for  murder,  but  the  King  of  Spain 
had  him  accpiitted,  providing  that  he  ex|>iate  the  crime 
by  going  to  the  Holy  land,  which  he  did,  but  he  lost 
his  life  in  a  storm  while  returning.  This  incident  was 
the  occasion  of  the  following  notice,  posted  by  the 
Darbers'  Company,  Jidy  13,  1583:  **It  is  agreed  that  if 
any  body,  who  shall  at  any  time  hereafter  happen  to 
be  brought  to  oirr  house  fijr  the  intent  to  be  wrought 
upon  by  the  anatnmisis  of  our  companies,  shall  revive 
or  come  to  him  again,  as  of  late  has  been  seen,  the 
charges  about  the  same  body  so  reviving  shall  be  borne, 
levied  and  sustained  by  such  person  or  persons  who 
shall  happen  to  bring  the  body ;  and  further,  shall  abide 
such  order  or  fine  as  this  house  shall  award/* 

Aneurism  of  the  heart  w^as  written  about  by  Craig, 
in  1843,  who  mentioned  false  consecutive  aneurism  of 
the  heart.  Since  then  much  has  been  said  concerning 
the  various  forms  of  cardiac  aneurism. 

Aneunsm  of  the  aorta  and  its  immediate  branches  is 
one  of  the  last  to  come  within  the  domain  of  direct  sur- 
gical  measures.  However,  the  ligature  has  been  em* 
ployed  on  its  branches  for  that  purpose  for  almost  a 
century,  and  the  injection  of  wire  into  aortic  aneurisms 
for  the  last  twenty- five  years,  each  done  extra-thoraci- 
cally.  Now  that  the  thorax  may  be  kept  open  for  at 
least  several  hours  with  the  retention  of  respiratory 
function,  direct  surgical  measures  may  be  employed 
with  comparative  safety, 

Tims  it  is  apparent,  after  reviewing  the  surgical  his- 
tory of  the  thorax  and  its  viscera,  that  its  foundation 
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was  not  const ruded  in  a  day,  but  that  each  fact  has 
been  preserved  in  an  honest  endeavor,  until  a  structure 
will  ere  long  be  completed  to  represent  the  untiring  en- 
erg}%  skill  and  unselfishness  of  those  who  have  lived 
uncrowned,  died  without  comfort,  and  whose  ashes 
are  mingled  with  unknown  dust. 

It  now  becomes  necessary  to  view  the  subject  from 
an  entirely  different  position— that  of  present-day  sur- 
gery and  what  is  expected  to  residt  from  it,  so  far  as 
the  future  is  concerned.  Our  flight  of  the  imagination. 
so  far  as  to  what  may  be  done,  may  be  well  taken  so 
long  as  there  is  life,  for  surprises  will  overtake  us  from 
time  to  lime  and  our  efforts  may  be  rewarded  a  thou- 
sand-fold. 

Asepsis  should  be  the  prevailing  thought  and  ambi- 
tion of  every  one  who  has  to  do  with  wounds,  in  this 
as  in  other  parts  of  the  body.  It  is  just  as  essential  in 
ihe  care  during  the  intcn^als  and  applying  the  subse- 
quent dressings  as  at  first.  It  is  therefore  necessary 
to  make  sterile  all  bedding,  instruments,  dressings  and 
utensils  that  are  to  be  used  in  the  care  of  the  wound, 
also  to  take  every  precaution  to  guard  against  infec- 
tion through  the  medium  of  visitation  of  those  other 
than  regular  attendants.  Infections  and  contagious  dis- 
eases should  receive  especial  attention,  if  their  pres- 
ence is  suspected  or  recognized  in  members  of  the  fam- 
ilies of  those  who  visit  the  home.  Only  under  urgent 
circumstances  should  the  attending  physician  have  any- 
thing whatever  to  do  with  the  wound  or  its  dressings, 
if  he  is  caring  for  patients  wdio  are  afllicted  with  con- 
tagious or  infectious  diseases.  He  should  delegate  oth- 
ers who  are  free  from  such  infection  to  do  so.  There 
is  absolutely  no  way  by  which  the  human  body  can  be 
made  aseptic.  If,  in  cases  of  great  emergency,  it  be- 
comes the  duty  of  the  attending  physician  to  have  to 
do  with  the  dressing  of  the  wound,  he  should  use  ster- 
ilized rubber  gloves  absohitely  free  from  perforation. 
This  is  the  best  that  can  be  done  under  the  circum- 
stances. The  use  of  such  gloves  is  a  belter  guard 
against  infection  when  the  physician  has  the  cases  of 
infectious  or  contagious  disease,  and  they  should  be 
used  whenever  possible   for  this   purpose.     Surgical 
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cleanliness  is  the  greatest  safeguard,  and  should  ever 
be  uppermost  in  the  minds  of  those  who  are  to  assume 
the  responsibihty  of  the  after-care. 

Drainage,  when  properly  secured  in  surgical  or  trau- 
matic woundSp  is  of  veritable  valoe.  It  prevents  the  ac- 
cumylation  of  pathologic  secretions  and  secretions  that 
may  become  pathologic.  Secretions,  if  not  pathologic, 
become  harmful  mechanically  if  not  absorbed  more 
rapidly  than  they  arc  produced.  When  pathologic,  they 
should  not  be  permitted  to  become  mixed  with  other 
infections.  If  sterile,  still  greater  precautions  should 
be  taken  to  prevent  them  from  becoming  infected  at 
all.  This  is  best  accomplished  by  thorough  cleanliness 
and  proper  material  used.  Tape,  wick  and  gauze  are 
most  efficient,  but  rubber  liibing  is  preferable  if  the 
f^uid  is  thick  and  profuse,  with  a  disposition  of  the 
wound  to  become  closed.  Drainage  may  be  continuous 
or  interrupted,  temporary  or  permanent  Continuous 
drainage  is  better  accomplished  by  gravity  when  the 
duid  is  thick  and  profuse.  It  is  fairly  well  accom- 
plished by  capillary  action  through  gauze  or  tape  when 
the  fluid  is  thin  or  small  in  amount  With  either  of 
these  conditions  it  is  essential  and  necessary  to  con- 
tinue drainage  as  long  as  fluid  is  secreted.  Then,  and 
not  before,  should  any  means  of  drainage  be  dispensed 
with. 

Irrigatimi  is  seldom  indicated  in  infected,  traumatic 
or  surgical  injuries  of  the  chest  or  its  viscera ;  never 
in  non-infectefl  wounds.  The  course  and  return  of  the 
fluid  are  uncertain,  and  its  effects  more  harmful  than 
beneficiat  Sometimes  its  mechanical  effects  are  detri- 
mental, especially  antiseptic  medicated  solutions  and 
])er oxide  of  hydrogen,  because  of  both  their  mechani- 
cal and  poisonous  effects.  Indications  for  irrigation 
are  such  as  not  to  be  mistaken.  They  are  such  as  large 
open  wounds,  with  adhesions  sufficient  to  prevent  fluid 
entering  the  thoracic  cavity ;  when  the  general  wound 
is  not  connected  with  other  cavities ;  where  there  can  ^ 
l)e  no  question  as  to  the  return  flow,  and  where  the 
amount  of  secretion  is  considerable.  The  frequency 
demanded  by  these  conditions  varies,  but  usually  should 
be  every  eight  hours,  oftener  if  necessary.    Sterilized 
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water  alone  should  be  used,  heated  to  the  degree  of 
tolerance  and  the  amount  necessary  to  make  the  granu- 
lating surface  clean.  The  elevation  of  the  tank  should 
not  exceed  four  feet. 

Sutures  date  from  Susrutus,  who  applied  a  ligature 
to  the  umbilical  cord  as  early  as  1500  B.C.,  though  Pare 
has  been  given  the  credit  for  being  ihe  first  to  use  liga- 
tures for  occluding  severed  arteries.  They,  together 
with  sutures,  have  been  an  important  element  in  all 
kinds  of  surgery,  but  with  none  has  their  value  been 
better  demonstrated  than  in  thoracic  surgery. 

Sutures  and  ligatures  are  of  great  importance  in  the 
after-care,  depending  upon  the  purpose  for  which  they 
are  used,  whether  temporary  or  permanent,  absorbable 
or  non-absorbable.  vegetable  or  animal  tissue,  sterilized 
or  non-sterile ;  their  color  or  compactness ;  whether 
they  are  in  mucous*  cutaneous,  adipose,  fascial,  tendi- 
nous, muscular,  periosteal,  bony,  vascular,  glandular  or 
nervous  tissue;  whether  they  become  infected  or  not, 
or  whether  one  or  more  or  all  are  to  be  removed  before 
they  have  served  their  purpose;  also  the  character  of 
the  blood,  for  in  some  mysterious  way  absorbable  su- 
tures are  disintegrated  much  earlier  in  certain  bodies, 
especially  during  menstruation.  Any  of  the  materials 
enumerated  may  be  used  for  temporary  purposes  in 
any  of  the  tissues  designated,  usually  that  which  is  ab- 
sorbable for  permanent  and  non-absorbable  for  tempo- 
rary. 

In  the  presence  of  infection  with  cither,  it  sometimes 
becomes  necessary  to  remove  one  or  all  before  they 
have  served  their  purpose*  Fortunately,  blood-vessels 
to  which  they  have  been  applied  seldom  require  re- 
application  of  ligatures,  because  it  does  not  become  nec- 
essary to  remove  primary  ligatures  in  infected  wounds 
until  they  have  remained  several  days. 

With  non-infected  tvounds,  the  removal  of  sutures 
does  not  become  necessary  until  they  have  fully  served 
their  purpose.  Usually  every  other,  beginning  with  the 
proximal  one,  may  be  removed  on  the  fifth  or  sixth 
day,  and  those  remaining  on  the  seventh  or  eighth 
day.  The  sub-cuticular  linear  suture,  with  protruding 
ends,  may  be  removed  on  the  fourth  or  fifth  day. 
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Dressings  should  be  sterile  gau^e  that  will  readily 
absorb  secretions.  The  amount  should  be  small,  unless 
drainage  has  been  provided  for.  then  it  should  be  made 
proportionate  with  the  amount  of  secretion  to  be  dis- 
charged within  a  given  time.  If  the  primary  dressing 
is  without  drainage,  and  to  remain  intact  for  several 
days,  adhesive  strap  may  be  utilized  to  advantage.  If 
secretion  is  present,  a  soft  towel  (or  similar  material 
and  shape)  may  be  adjusted  around  the  chest  over  the 
gauze  with  safety  pins  that  may  be  easily  readjusted 
whenever  necessary.  Voluminous  dressings,  with  or 
without  cotton  are  onnecessary,  simple  dressings  that 
will  permit  the  circulation  of  air  being  infinitely  better. 
As  a  rule,  aseptic  dressings  should  be  applied  daily, 
after  changing  a  primary  dressing  that  has  become  sat- 
urated without  provisionary  drainage.  The  primary 
dressing  may  remain  throughout  convalescence  unless 
one  or  more  of  the  following  conditions  arises:  (1) 
Hemorrhage,  (2)  soiled  dressings.  (3)  temperature, 
(4)  pain,  (5)  distension,  (6)  cardiac  changes,  (7)  re- 
spiratory changes,  (8)  change  in  facial  expression.  Any 
one  or  more  of  these  conditions  may  indicate  the  re- 
moval of  the  primary  dressing  at  any  time,  and  they 
should  he  done  with  reference  to  asepsis,  comfort  of 
the  patient,  an*l  wilhoul  disturbing  the  means  of  drain- 
age, nor  consuming  any  more  time  than  is  absolutely 
necessary. 

Posture  has  much  to  do  with  giving  comfort  and 
shortening  the  time  of  convalescence.  Recumbency,  if 
prolonged,  induces  dizziness  when  the  inclined  or 
erect  position  is  assumed,  so  that  the  change  from  that 
of  the  recline  to  incline,  and  incline  to  erect  posture. 
should  be  as  early  and  rapid  as  possible.  It  is  usually 
necessary  to  insist  upon  such  changes,  often  begin- 
ning upon  the  day  of  operation.  Drainage  is  more  eas- 
ily and  perfectly  accomplished,  in  many  cases,  when 
the  erect  or  semi-erect  posture  is  assumed. 

Transferring  a  patient  from  the  operating-room  to 
the  bed  which  is  hereafter  to  be  occupied,  is  a  respon- 
sible undertaking  and  one  involving  great  danger  to 
the  patient  and  legal  responsibihty  of  those  doing  it. 
The  number  of  attendants  should  be  governed  by  the 
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mgencies  at  the  case,  more  than  two  seldom  being 
necessar\%  and  they  should  be  selected  for  their  adap- 
tability and  cleanliness.  The  means  of  transferring 
patients  are  the  stretcher,  rolling-chair  or  in  arms. 
The  body  is  to  be  protected  from  hot  and  cold  atmos- 
phere and  accidents  of  all  kinds.  A  patient  should 
not  be  transferred  any  great  distance,  and  the  atmos- 
phere through  which  he  is  to  pass  should  be  of  uniform 
temperature  with  that  of  the  room  which  is  to  be  oc- 
cupied. This  being  an  impossibility  when  the  elevator 
is  used,  together  with  numerous  other  dangers  con- 
nected with  it,  should  be  sufficient  reason  for  dispens- 
ing with  its  use  altogether,  when  possible. 

The  effects  of  heat  and  cold  perhaps  affect  the  or- 
gans of  respiration,  their  results  being  irritation,  hyper- 
emia, congestion  and  inflammation,  either  one  of  which 
produces  cough  and  more  or  less  secretion.  Any  effort 
to  expel  it  by  coughing  causes  much  distress.  That 
these  conditions  may  best  be  avoirled,  the  room  in 
which  the  patient  is  to  be  received  should  be  selected 
free  from  draught.  This  is  best  accomplished  with 
one  having  a  southeast  exposure^  well  ventilated  and 
with  an  abundance  of  sunshine. 

The  bed  should  be  especially  constructed  for  the 
surgical  care  of  the  patient,  high,  narrow,  and  of  metal, 
the  entire  outfit  of  bedding  w^ashable. 

The  selection  of  a  competent  nurse  should  be  made 
with  reference  as  to  ability  and  personnel  Her  cloth- 
ing should  be  of  soft  fabric,  void  of  starch,  her  shoes 
with  low  heels — in  every  respect  practical  and  per- 
fectly clean.  The  relations  of  the  family  and  attend- 
ants should  he  most  agreeable  and  snl)servient  to  the 
welfare  of  the  patient. 

In  assuming  this  care,  one  becomes  a  physical  social 
domestic  and  financial  guardian, 

Diet  h  one  of  the  most  important  features  in  after- 
care.  Upon  it  depends  progress  in  the  weight  and 
physical  condition  of  the  patient.  Pure  water,  warm 
or  cold,  may  be  giv^n  immediately  or  a  few  hours 
after  operation.  Milk  or  soft-boiled  eggs  come  next  in 
order  to  aJbumen- water,  while  broths  and  buttermilk 
will  thereafter  serve  an  excellent  purpose.     With  all 
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patients  that  have  been  narcotized  there  is  more  or 
less  gastric  disturbance,  and  there  is  some  hesitancy  in 
permitting  food  to  be  taken  before  the  end  of  twenty- 
four  lioiirs — :tiot  then  if  vomiting  persists.  Milk,  toast 
and  solid  foot!  should  precede  anything  more  difficult  to 
digest  after  twenty- fuitr  hours  have  elapsed.  It  is 
the  prime  duty  of  all  who  care  for  the  sick  to  see  that 
the  patient  receives  proper  food,  properly  prepared  and 
served  in  an  appetizing  way.  It  is  etjiially  important 
to  see  that  the  patient  receives  nothing,  regardless  of 
what  others  may  or  may  not  endorse.  Attendants 
sometimes  commit  dangerous  and  fatal  indiscretions 
by  their  inability  to  witlistand  the  patient*s  pleadings 
for  inappropriate  fucub  Too  much  emphasis  cannot 
he  placed  ui)on  the  imixjrtance  of  proper  feeding. 

The  X-ray  and  radhum  have  been  so  enthusiastically 
recommended,  alone  or  combined  with  surgery,  in  the 
treatment  of  all  forms  of  neoplasms  of  the  thorax  and 
its  viscera,  that  it  is  becoming  that  they  be  given  favor-, 
able  mention,  even  though  their  inflnence  in  these  tis- 
sues has  not  been  well  estabhshed.  Their  use  is  indi- 
cated in  the  inoi>erabIe  benign  and  malignant  growths, 
and  though  but  little  has  hecn  accomplished  with  either, 
the  results  warrant  their  conlituied  and  energetic  use. 
The  technique  for  using  them  can  be  known  to  com- 
paratively few  only,  so  that  it  will  not  be  considered 
herein  for  after-treatment. 

Mercury,  alone  or  combined  with  the  iodides,  being 
almost  a  specific  for  syphilitic  lesions,  should  be  given 
in  some  form  or  way  after  surgical  operations  for  any 
such  lesions  in  the  thorax  or  its  viscera.  They  are  in- 
dicated in  operations  antl  injuries  of  all  kinds  upon 
syphilitic  and  sarcomatmis  subjects,  and  should  be 
given  to  the  maximum  influence  by  inunctions,  hypo- 
dermic injections  of  gray  oil,  or  by  the  mouth  or  rec- 
tum. Such  a  course  of  medication  will  prevent  de- 
lay eil  union  of  fractured  ribs,  costal  cartilages  or 
sternum,  and  cause  them  to  become  united  after  all 
other  means  have  failed. 

Scrum,  alone  or  combined  with  surgery  or  any  other 
remedy,  has  been  of  little  if  any  avail  in  the  treat- 
ment of  any  form  of  neoplasms  of  the  thorax  or  its 
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viscera.  However,  as  surgery  and  its  combined  treat- 
ments for  malignant  growths  in  these  tissues  has  failed 
of  material  accomplishment,  it  is  proper  that  serum 
and  all  other  supposed  remedies  for  their  cure  should 
be  applied  in  after-care. 

The  vacuum  chamber  seems  a  possible  means  for 
making  intra-thoracic  surgery  more  perfect  and  with 
less  mortality  than  by  any  other  method.  The  prin- 
ciple is  especially  adapted  to  the  thorax,  and  the  ex- 
perimental investigations,  together  with  its  practical 
use  on  man,  justify  this  statement.  While  the  cum- 
bersome character  and  complicated  mechanism  of  the 
chamber,  together  with  the  special  technique  in  using 
it,  will  delay  its  general  usefulness,  there  is  no  reason 
why  surgical  institutions  should  not  possess  one,  and 
the  surgical  attendants  be  made  familiar  with  its  use. 
It  is  not  only  essential  in  emergencies,  but,  if  practical, 
would  be  the  method  of  choice. 

Human  health  and  life  are  the  most  sacred  of  all 
possessions,  whether  they  exist  in  the  person  of  a 
giant  or  that  of  a  pigmy,  or  whether  found  in  a  man- 
sion or  in  a  tenant-house.  There  should  be  no  favor- 
itism, for  Nature  is  not  a  respecter  of  persons,  and  the 
surgeon  should  not  be  so.  Unfortunately,  however, 
there  remain  classes,  but  the  lines  of  distinction  are 
rapidly  being  effaced,  and  it  will  not  be  long  until  equal 
rights  pertaining  to  surgery  and  physic  will  become 
international.  The  rapid  progress  in  surgery  is  some- 
times bewildering,  even  to  those  most  aggressive,  and 
now  that  so  many  revelations  have  been  made  to  give 
inspiration,  there  should  be  no  hesitancy  on  the  part  of 
any  possessing  a  license  to  practice  the  art  of  physic, 
to  do  his  duty  and  assume  the  responsibility  of  doing 
or  having  done  any  surgical  operation  necessary  to  be 
Jnne  upon  the  thorax  and  its  viscera. 
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CHAPTER  IV. 


LOCAL  VERSUS  GENERAL  ANESTHESIA.* 

The  great  achievements  in  surgery  during  the  last 
seventy  years  have  been  due  to  four  factors,  given  in 
the  order  of  their  importance : 

L     General  anesthesia. 

2.  Asepsis. 

3.  Technique. 

4.  Local  anesthesia. 

General  anesthesia  was  in  the  beginning,  is  now,  and 
always  will  be,  practiced  with  the  greatest  anxiety, 
though  it  is  absolutely  necessary  in  certain  cases,  be- 
cause of  the  desperate  surgical  trauma  and  conditions 
which  necessitate  its  infliction. 

Asepsis,  first  practiced  by  Lister  in  1870,  was  the 
next  great  step  to  general  anesthesia  in  surgery.  It  has 
been  the  means  of  more  daring  and  radical  work  than 
had  ever  been  thought  possible.  The  surgeon  does  his 
work  with  greater  refinement,  and  when  made  perfect 
there  is  no  operation  that  he  need  hesitate  to  do  with- 
out infection. 

Technique  is  as  old  as  surgery,  having  gradually 
evoluted  into  a  most  perfect  system,  not,  however,  due 
to  the  efforts  of  one,  but  to  all  operators  in  general. 
The  various  techniques  have  been  combined  to  make 
one  composite.  That  which  has  been  developed  through 
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ihe  influence  of  general  anesthesia  had  its  individuaHty  ; 
that  developed  by  both  general  anesthesia  and  asepsis 
another;  the  technique  developed  through  general  anes- 
thesia, asepsis  and  local  anesthesia  still  another,  until 
now  that  at  hand  surpasses  anything  that  has  ever 
been  known  in  perfection  and  simplicity. 

Local  anesthesia  has  not  of  itself  many  serious  ol)- 
jectioos  as  to  dangers.  Its  rapid  developuicnt  has  been 
greatly  due  to  the  dangers  of  the  first  and  the  advan- 
tages of  the  second  and  third  factors  herein  mentioned. 

Anesthesia — want  of  feeling— may  be  partial  or  com- 
plete, mechanic,  pathologic  or  artificial,  temporary  or 
i:>ermanent,  local  or  general,  each  with  or  without  loss 
of  mental  consciousness  and  local  without  con^stitutional 
disturbances. 

Anesthetics,  both  local  and  general  alone  or  com- 
bined, given  by  an  expert  or  a  tyro,  with  or  without 
organic  lesions,  in  health  or  disease,  to  a  giant  or  a 
pygmy,  in  young,  middle  or  advanced  life,  are  danger- 
ous; but  the  greatest  of  these  are  general  anesthetics, 
and,  while  they  may  never  be  supplanted  by  local 
anesthetics,  they  should  be  when  possible.  The  dan- 
gers of  alb  except  those  without  constitutional  effects, 
are  best  recognized  in  idiosyncratic  effects,  so  that  their 
limitations  should  be  well  guarded  as  to  the  amount  of 
drug,  environment,  purpose  and  degree  of  work,  and 
time  required  to  do  it.  the  time  always  being  minimized. 

Timidity  and  sympathy  are  too  prevalent  when 
safety  should  dominate.  The  patient  should  assutue 
^me  responsibility  with  pain,  if  necessary. 

The  term  '*generar'  is  indefitiite,  because  there  are 
three  methods  for  making  anesthesia  general.  One  by 
inhalation,  causing  loss  of  mental  consciousness ;  one 
by  absorption,  with  loss  of  mental  consciousness,  and 
the  other  by  spinal  injection,  without  loss  of  mental 


consciousness.  It  is,  therefore,  important  that  anes- 
thesia be  considered  from  four  viewpoints : 

1.  General  anesthesia,  with  loss  of  mental  con- 
sciousness. 

2.  General  anesthesia,  without  loss  of  mental  con- 
sciousness. 

3.  Local  anesthesia,  without  loss  of  mental  con- 
sciousness. 

4.  Local  anesthesia,  without  constitutional  effects. 
General  anesthesia  with  loss  of  mental  consciousness 

was  second  in  importance  to  ligaturing  vessels  in  the 
great  evolution  of  surgery.  The  time  required  by  in- 
halation, both  during  and  after  an  operation,  the  un- 
pleasant and  uncontrollable  effects  and  mortality,  have 
prompted  investigation  for  their  betterment  and  sub- 
stitution, all  of  which  have  been  reasonably  well  accom- 
plished. 

During  the  second  century  Rabbi  Elieser  (Ben 
Simion,  139-169),  the  Talmud  relates,  was  taken  to  the 
house  of  Shisha  Sama  Deshinta  and  given  a  sleepinji; 
potion.  An  abdominal  section  was  made  and  much 
fatty  tissue  removed.    (Baba  Messiah,  83,  B.) 

The  drug  used  for  this  purpose  is  unknown,  but 
probably  was  mandragora,  for  it  was  at  that  time  a 
popular  and  effective  means  of  relieving  pain.  This  is 
the  first  recorded  mention  of  any  kind  of  anesthesia. 

AITLVINC;  GENERAL  ANESTHETICS  WITH  LOSS  OF  MENTAL 
CONSCIOUSNESS. 

Cieneral  anesthesia  is  much  longer  in  duration,  con- 
sequently there  is  a  great  temptation  to  waste  time, 
which  adds  greatly  to  risk  from  shock  due  to  trauma 
and  the  anesthetic. 

Following  are  the  general  anesthetics  in  the  order 
of  their  popularity  (mental  consciousness  not  re- 
tained) : 
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1.  Kthen 

2.  Chloroform. 

3.  Nitrous  oxide. 

4.  Alcohol,  chloroform,  ether. 

5.  Ethyl  chloride. 

6.  Ethyl  bromide- 

7.  Hyosciii,  morphine,  cactin. 

8.  Comb  illations, 

9.  Hypnosis. 

10,  Somnoform. 

11,  Keeleiie. 

12,  Veronal  and  chloroform. 

Ether  was  discovered  by  Valerius  Ceordius,  1540.  He 
called  it  oleutn  vitrioli  diilce.  Djabar  Yeber,  an  Arabian 
chemist,  discovered  it  indcy>endcnt!y,  Dr,  Michael  Mor- 
ris discovered  the  method  of  manufacturing  it^  while 
Dr,  C,  W.  Long,  a  dentist  of  Jefiferson,  Jackson  County, 
Cia„  employed  it  for  a  minor  operation  in  IS42,  and 
Dn  1\  G,  Morton  gave  it  to  a  patient  for  surgical  oper- 
ation by  Dr.  Warren,  Boston,  Mass.  However,  Dr. 
Richard  Pearson*  1795,  gave  it  by  inhalation  to  patients 
afflicted  with  pulmonary  tuberculosis. 

Ether  is  the  most  generally  employed,  and  is  said  to 
have  a  mortality  less  than  any  of  this  group,  but  its 
effects  upon  the  kidney  and  respiratory  tract  are  prob- 
ably the  most  harmful.  These,  together  with  the  great 
amount  of  time  necessary  to  secure  its  effects^  and  un- 
pleasant eflfects  immediately  following  its  administra- 
tion, are  all  sufficient  to  warrant  a  substitute.  Deaths 
due  to  ether  seldom  occur  during  its  administration. 
They  usually  occur  within  ten  days,  and  are  due  to 
acute  bronchitis,  pneumonia,  pleurisy,  endocarditis, 
nephritis  or  acute  yellow  atrophy.  Mortality.  1  in 
10,000. 

Gwathmy  has  suggested  (1910)  and  has  succeeded 


in  producing  ether  anesthesia  by  introducing  four 
ounces  of  sulphuric  ether  mixed  with  two  ounces  of 
olive  oil  and  two  drachms  of  paraldehyde  into  the  rec- 
tum forty  minutes  before  operation.  He  has  found 
it  satisfactory  in  every  way  for  operations  upon  parts 
of  the  body  with  the  exception  of  the  abdominal  vis- 
cera. General  distention  of  the  intestines  with  ether 
gas  renders  it  objectionable  for  this  purpose. 

Chloroform  was  discovered  in  1831,  independently 
by  Liebig.  Sonbieran  and  Guthrie.  Gumas  discovered 
its  chemical  composition  in  1834.  Flourens,  in  1847, 
experimented  with  it,  and  Jas.  Y.  Simpson  used  it  for 
surgical  operation  November  15,  1847.  Its  use  is 
second  in  frequency.  The  mortality  is  generally  be- 
lieved to  be  three  times  greater  than  ether.  This  is 
probably  so,  counting  the  immediate  deaths  due  to  its 
use,  but  not  so  if  the  deaths  ensuing  due  to  ether  are 
considered.  Its  effects  are  shorter,  less  serious,  as  a 
rule,  and  with  less  acute  infection  of  the  endocardium, 
kidney  and  respiratory  tract.    Mortality,  1  in  6,000. 

Deleterious  effects  of  chloroform  are:  Hemolysis 
in  the  liver;  insult  to  parenchymata,  especially  that  of 
the  kidney;  production  of  albumin,  casts,  and  various 
abnormal  urinary  sediments,  all  of  which  indicate  mild 
nephritis,  usually  temporary.  Urine  is  diminished  in 
amount  in  both  man  and  animals,  but  soon  becomes 
greater  than  before  chloroform  is  administered,  all  of 
which  is  increased  (sometimes  anuria)  when  the 
amount  of  chloroform,  which  acts  directly  upon  the 
glandular  epithelium,  is  increased. 

Autopsies  show  degenerative  changes  in  the  tubuli 
contorti,  which  explains  the  cause  of  death  several 
days  after  anesthesia  with  this  drug.  Thus  diuresis 
should  be  produced  immediately  before  and  after  the 
use  of  chloroform  and  the  state  of  anesthesia  of  short 
duraton.    ( Stankiewicz,  Paris,  1908.) 
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Nitrous  oxide  was  discovered  in  Dr.  Beddoe's  Insti- 
tiUe,  and  reported  by  Davy,  1799,  and  demonstrated 
by  Allen  at  Guy's  Hospital,  1800.  Horce  Wells,  a  den- 
tist at  Hartford,  Conn,,  1844,  was  the  hrst  to  use  it 
in  man.  It  has  the  shortest  duration  of  any  of  the 
general  anesthetics,  and  when  employed  alone  should 
be  limited  to  minor  operations  of  short  duration.  It  is 
popular  when  followed  by  one  of  the  other  general 
anesthetics  of  longer  duration.  Acute  infection,  gas- 
tritis and  acute  yellow  atrophy  have  not  as  yet  been 
attributed  to  its  use.    Mortality,  1  in  100,000. 

Crile  (personal  communication,  June  24,  1909) 
states:  "Nitrous  oxide  and  oxygen  I  have  used  very 
frequently  in  the  last  few  years.  I  find  it  an  efficient 
anesthetic,  difficult  to  administer,  and  having  many 
very  great  virtues.  It  can  only  be  given  in  the  hands 
of  a  nitrous  oxide  expert/' 

Titer  reports  13,000  successful  administrations  of 
nitrous  oxide  and  oxygen  without  a  death. 

Alcohol-chloro-ether,~F\Tsi  used  about  1862.  Mor- 
tality, 1  in  17,500.  Its  advantages  are  best  described  in 
the  following  personal  communication : 


Dayton.  O.,  June  2X  1909. 
On  B,  M.  Rickctts, 

My  dear  Sir: — Your  favor  of  21st,  regarding  A.  C.  E. 
mixture  is  at  hand.  I  did  not  originate  the  mixture,  btir 
have  had  often,  before  this,  to  deny  its  paternity.  About 
1862—1  can  not  give  the  exact  date— the  Medico-Chirurgi- 
cal  Society  of  London  recommended  it.  It  had  just  be- 
come apparent  that  chloroform  was  not  the  ideal  anes- 
thetic hoped  for.  A  number  of  deaths  had  occurred,  and 
that  society  recommended  as  substitutes  three  mixtures— 
the  A.  C.  E, — equal  parts  of  ether  and  chloroform  and 
one  other  which  I  do  not  remember — al!  practically  dilu- 
tions of  chloroform.  The  action  of  this  society  may  be 
found  in  a  file  of  the  Medical  Times  and  Gazette,  which 
1   took  at   that  time. 

I  felt  that,  conscientiously*  I  must  abandon  the  use  of 
chloroform  (except  under  certain  conditions),  which  was 


to  ae  a  p-eat  trial.  But.  feeling  so.  I  adopted  the  A.  C  K., 
and  was  so  pleased  with  it  that  I  think  I  should  return 
to  it  were  I  again  to  enter  practice,  even  in  view  of  the 
iniproved  methods  of  administration  of  ether  now  in 
vogue. 

The  A.  C.  E.  is  not  perfectly  safe.  (I  should  have  said 
that  I  based  my  advocacy  of  A.  C  £.  on  practicability, 
not  on  superior  safety  to  ether;  that  it  is  far  safer  than 
chloroform,  I  am  sure.)  No  anesthetic  is.  I  have  some 
fatal  cases  noted  from  reading  recorded  in  my  note  book. 
There  has  been  one  death  in  St.  Elizabeth  Hospital  in 
this  city  in  thirty-four  years,  where  it  was  formerly  ex- 
clusively used.  I  base  my  advocacy  of  it  on  its  practical 
advantages  over  ether — manageability,  promptness  of  ac- 
tion, not  upon  greater  safety. 

There  have  been  many  debates  about  the  A.  C.  E.  It 
was  objected  that  the  ether,  being  more  volatile,  would 
evaporate  first,  leaving  on  the  sponge  or  in  inhaler  pure 
chloroform,  or  would  be  given  when  the  administrator 
thought  he  was  giving  the  mixture.  This,  to  me,  is  non- 
sense. If  true  of  the  mixture  exposed  in  a  vase,  it  couK! 
not  occur  under  the  conditions  of  administration.  To 
meet  this,  it  was  urged  by  friends  of  the  mixture  that  it 
was  a  new  combination  and  not  a  mixture.  This  is  a 
chemical  question.  I  had  at  one  time  chemical  authority 
in  its  support. 

The  A.  C.  E.  is  given  very  rarely  in  this  rogion  now. 
Possibly  the  improved  methods  of  adniinistcriiiK  ether, 
above  alluded  to,  have  caused  this,  but  as  I  have  with- 
drawn from  practice  for  a  good  many  years  I  can  not  be 
sure.  Dr.  James  A.  Duncan,  of  Toledo,  wrote  me  recently 
that  he  had  given  it  three  thousand  times  without  acci- 
dent. I  could  not  give  an  estimate  of  the  number  of  times 
I  administered  it  and  saw  it  administered.  I  had  a  couple 
of  narrow  escapes. 

I  am  fraternally  and  truly  yours, 

J.  C.   Reeve. 

Ethyl  chloride  (C2H5CI)  is  a  colorless,  volatile  and 
inflammable  liquid,  having  a  low  specific  gravity  of 
(0.9214  at  0°  C.)  and  boiling  at  10°  C.  It  is  employed 
as  a  freezing  mixture  for  local  anesthesia,  and  by  in- 
halation for  general  anesthesia.  As  regards  its  safety. 
statistics  seem  to  show  that  the  mortality  is  1  in  12,000 
(Lotheisen,  Ware).    In  a  series  of  cases  reported  by 
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Lee.  from  the  Pennsylvania  Hospital,  its  mortality  was 
considerably  higher,  four  deaths  occurring  in  5,575 
cases,  but  all  the  fatalities  in  this  series  should  not  be 
attributed  to  the  anesthetic. 

Ethyl  chloride  i>osse&ses  the  following  advantages 
ll  is  not  unpleasant  to  take,  its  inhalation  is  attended 
with  hut  little  excitation^  and  anesthesia  ensues  within 
a  minute,  while  the  inhalation  may  l>e  continued  indefi- 
nitely. Owing  to  its  low  boiling  point  and  high  vola- 
tility, ethyl  chloride  is  eliminted  from  the  body  very 
rapidly^  the  patient's  recovery  is  exceedingly  prompt, 
and  is  associated  with  but  few  after-effects.  For  brief 
anesthesia  it  may  be  given  in  the  upright  posture. 

The  anesthetic  is  administered  by  spraying  under 
an  ordinary  chloroform  mask  covered  with  oiled  silk. 
or  through  some  special  apparatus,  such  as  the  Ware 
inhaler.  It  is  given  to  better  advantage  with  a  closed 
inhaler  provided  with  a  rubber  bag  for  rcbreathing, 
such  as  the  Stark  or  the  Iglauer  inhaler. 

Ethyl  chloride  is  especially  valuable  for  brief  anes- 
thesia during  minor  surgical  procedures  in  clinic  or 
office  practice.  Owing  to  the  incomplete  muscular  re- 
laxation of  the  patient,  it  is  not  employed  to  any  great 
extent  in  abdominal  surgery. 

The  chloride  of  ethyl  may  be  advantageously  em- 
ployed as  a  preliminary  to  ether,  since  the  transition 
from  the  chloride  to  the  ether  anesthesia  takes  place 
very  rapidly  and  the  first  stage  of  etherization  is  en- 
tirely eliminated.  Owing  to  the  rapid  action  of  ethyl 
chloride,  the  anesthetist  must  be  particularly  alert  when 
employing  this  powerful  drug.     (Iglauer.) 

Ethyl  bromide  (hydrobromide  ether,  bromohydric 
ether)  is  a  colorless,  volatile  liquid  with  a  fagrant  odor 
and  a  hot  saccharine  taste.  It  was  discovered  by  Serul- 
lus  in  1827.  It  has  a  specific  gravity  of  1420  and  boils 
at  104°  F.    It  was  first  used  as  an  anesthetic  by  Nun- 
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ncA.  of  Leeds,  in  1^65.  and  ofiesi  useil  as  an  anesihoiic 
uniil  KSJ*,  when  ii  was  almost  completely  discontinueil 
on  account  of  the  death  of  two  jxitients,  one  of  Or. 
Ljewis.  Philadelphia,  and  the  other  of  Or.  Marion  Sims. 
of  New  York,  both  of  whom  had  used  it  extensively. 
It  is  now  seldom  employed  as  an  anesthetic;  the  mor- 
laliiy  is  lb  in  60,00a 

Hyosdnc-Mor/*him^-Cactw, — This  means  of  anes- 
thesia grows  in  popularity,  and  seems  destined  to  a  jkt- 
nianent  place  in  the  class  of  anesthetics.  Like  others. 
it  has  its  ad\'aiitages  and  disadvantages,  which  can  only 
become  known  with  time  and  exi>erience.  Its  objection- 
able features  arc  demonstrated  to  be  prolonged  un- 
consciousness, anesthesia  and  high  mortality.  A  small 
amount  of  chloroform  or  ether  is  necess;iry  to  make  its 
effects  more  certain.  The  following  statement  by  Dr. 
Emory  Lanphear  (personal  conmumicalion )  is  self- 
explanatory  : 

"1  think  it  was  late  in  1903  when  1  first  used  the  scopo- 
lamine-morphine  combination  in  surgery.  .After  sonu- 
seventy  operation.**  (with  only  one  had  scare).  I  wus  ahout 
to  abandon  its  use  when  Abbott  called  my  attention  to 
the  fact  that  hyoscine  and  scopolamine  have  the  same 
chemical  formula,  but  that  while  the  scopolamine  is  often 
impure  and  dangerous,  the  hyoscine,  from  hyoscyamus. 
is  always  uniform,  free  from  impurities,  and  as  free  from 
danger  as  any  hypnotic  agent  of  power  can  be.  As  earlv 
as  1904,  1  began  using  a  combination  of  one-fourth  grain 
morphine  sulphate  with  one  one-hundredth  of  a  grain 
of  pure  hydrobromide  of  hyoscine.  It  acted  so  uniformly 
and  so  satisfactorily  in  all  cases  except  those  with  weak 
heart  that  I  wrote  to  Abbott  to  make  me  a  few  hundreds 
of  tablets.  He  did  so.  and  Dr.  VVaugh  suggest e<i  tliai 
digitalin  be  added  to  overcome  the  ol)jcction  to  the  anes- 
thetic in  the  weak-heart  cases.  It  did  not  do  well.  Then 
I  had  some  made  with  strychnine;  it  was  worse.  Then 
we  tried  sparteine  and  several  other  combinations.  After 
several  months'  experimentation  we  finally  evolved  the 
formula  now  used : 


Morphine  hydrobromide.  one-fourth. 
Hyoscine  hydrobromide,  one-hundredth. 
Cactin   from   cact.  grand.»  one-sixty-seventh. 

"About  six  million  doses  of  the  anesthetic  have  been 
used  up  to  date  with  only  six  deaths  recorded  so  far  as 
I  can  find,  and  in  only  one  was  the  cause  of  death  abso- 
lutely proven  to  be  due  to  the  anesthetic.  And  yet  its 
critics  say,  it  isn't  proven  to  be  safe  I"* 


Combinations. —  Kiher  and  clilorofortii  are  sometimes 
employed  alternately,  ether  and  nitrous  oxide,  cliloro- 
form  dtid  nitrous  oxide,  ethyl  chloiHde  and  nitrous 
oxide,  ethyl  chloride  and  chloroform,  and  iometimes 
ethyl  chloride  and  ether.  It  is  always  a  question,  how- 
ever, whether  stich  use  is  rational,  because  the  statistics 
upon  the  suhject  are  vague.  It  is  probably  better  to 
learn  how  to  use  any  one  of  them,  and  continue  to 
do  &o. 

Hypnosis. — ^The  earliest  history  is  that  of  the  Miyas 
of  Yucatan;  however,  not  until  the  days  of  Mesmer 
was  it  satisfactorily  known  to  be  a  means  of  anesthesia. 
During  1772-1790,  he  demonstrated  many  facts  to  show 
that  t^th  could  be  extracted,  foreign  bodies  removed 
and  minor  dislocations  reduced  under  its  influence  with- 
out pain.  The  French  people  were  in  a  psychic  stale, 
which  pemitted  of  them  being  carried  beyond  tolerable 
reason.  Personally,  it  has  been  demonstrated  to  be 
a  means  of  accouchement  and  reduction  of  dislocated 
hngers.  Public  sentiment,  however,  looks  upon  it  with 
disfavor  and  skepticism. 

I-Em-Heter,  an  Egyptian.  4500  B.  C,  meaning  the 
"bringer  of  peace,**  evidently  was  one  of  the  earliest, 
if  not  the  earliest,  psychotherapists.  He  was  probably 
familiar  with  hypnosis,  for  the  Miyas,  of  Yucatan, 
practiced  it  about  or  before  that  time.  There  is  sufti- 
cient  evidence  to  show*  that  the  inhabitants  of  the  two 
countries  had  social  and  commercial  relations. 

to 


Dr.  LuaU  .\.  Dng&s.  sate  of  Gcccg^  wi^  ibe  £r>: 
in  this  countTA-  to  apply  the  test  of  sarger\-  :o  inrrkil 
magnetism,  or  mesmerism.  In  1S45.  he  c-penie-i  th^^T^ 
times  on  a  female  during  the  "mesmenv  sleep"  for  i 
recurring  carcinoma  of  the  breast.  In  :bt  uiird  coeni- 
tion  the  axillary-  glands  were  also  rcxnaved.  The  r«ii:5er.: 
gave  no  indication  whate\'er  of  sensibilit}-.  ■  Sj^tuk^'^K 
Medtcal  amd  Surgical  Jourmal.  March.  May  ar-^  S^- 
tember.  1845.) 

Somnoform  is  the  trade  name  of  a  mixture  of  e:h*.! 
chloride.  60  per  cent. :  methyl  chloride.  35  per  cent. : 
ethyl  bromide.  5  per  cent.  It  was  devised  by  Roland,  o: 
France,  in  1901,  and  was  supposed  to  en:er.  be  tnn?- 
mitted  in  and  make  its  exit  from  the  body  in  much  :hc 
same  way  as  oxygen.  It  is  used  extensively  in  Eurot^ 
and  to  some  extent  in  this  countr}-.  but  the  use  of  :: 
has  been  confined  almost  entirely  to  dentistr> . 

yeronal'Choloroform  was  suggested  by  Poko:!*..:i 
( Chirurgie,  July.  1905)  and  since  exclusively  employe- i 
by  him.  It  occurred  to  Pokotilo  that  veronal  would  It: 
valuable  because  (1)  it  has  the  power  of  pro^iuc:::;: 
sleep  without  any  injurious  accompanying  symp:om> : 
(2)  it  is  a  deri\'ative  of  urea  and  contains,  therefore. 
two  amido  groups  (XHj).  the  latter  acting  like  am- 
monia as  a  heart  stimulant.  It  was  shown  :hat  i:  ali'o 
fulfills  the  above  mentioned  demands.  One  and  oiiC- 
half  to  two  hours  before  operation,  in  1.0  gm.  do?e,  the 
following  was  obser\'ed:  Patients  either  go  to  Mecp 
or  are  very  drowsy,  and,  therefore,  indifferent  to  tht-ir 
suroundings  or  to  the  coming  operation.  Sometime- 
too  long  a  time  elapses  before  giving  the  chlorofonu 
and  they  wake  up.  The  stage  of  e.xcitenKnt  i>  shorter 
and  milder,  the  quantity  of  chloroform  le->  and  the 
after-effects  less  marked.    Vomiting  is  rare. 
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IIEXERAL   ANESTHESIA    WITHOUT    LOSS   OF    MENTAL 
CONSCIOUSNESS. 

Discovered  and  employed  by  Dr.  Leonard  Corning, 
Canton,  U.,  1885.  Cocaine  for  this  purpose  has  been 
one  of  the  greatest  innoviilions  in  the  category  of  anes- 
thetics. It  has  niany  advantages  over  local  and  general 
anesthesia  with  loss  of  mental  consciousness.  Its  dis- 
advantages are  comph'cated  technique  and  high  mortal- 
ily.  but  it  gains  in  popularity  as  technique  and  liinird- 
tion  are  l>etter  understood. 

General  AncsihetUs  (Mental  Cotisaausness  Re- 
tained),—{  1  )  Cocaine;  (2)  strychnine  and  stovaine. 

Coeaine  is  the  sine  ifua  non  of  anesthetics  for 
spinal  anesthesia.  Of  its  nmny  forms»  the  tropa-  and 
novo-cocaine  are  less  toxic.  While  their  effects  may 
l>e  local  or  general,  they  are  especially  applicable  for 
spinal  anesthesia.  They  are  desirable  in  ntany  opera- 
tions, both  below  and  above  the  diaphragm,  especially 
in  the  aged,  am!  when  combined  with  sodium  chloride. 
alcohol,  adrenalin  or  cannabis  indica  are  more  efFectuab 

Dr.  J.  IL  Jacobson,  Toledo,  (J.,  June  7»  1909  (per- 
sonal conimunitation),  states  that  he  has  used  spinal 
anesthesia  forty  times.  Three  times  the  needle  could 
nut  be  iniroduced  into  the  canab  Of  the  remaining 
thirty-seven  in  two  no  anesthesia  was  produced  ;  of  the 
remaining  thirty-five,  nine  complained  of  some  pain  at 
the  end  of  the  operation,  and  in  five  cases  a  small 
amount  of  general  anesthetic  was  used  to  complete  the 
operation.  Tropa-cocaine  was  used  twenty -one  times 
and  stovaine  sixteen  times.  Anesthetic  used  was  first 
Merck's  tropa-cocaine,  5  per  cent,  solution,  or  stovaine 
\  Billon)  4  per  cent,  in  10  per  cent,  alcohol.  There  was 
one  death  which  might  be  attributed  to  the  anesthetic. 

The  site  of  injection  was  usually  the  third  or  fourth 
lumbar  vertebra;  time  to  produce  anesthesia,  from  two 
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to  twelve  minutes.  The  average  in  thirty  cases  in  which 
the  time  u-as  recorded,  was  six  minutes  and  forty  sec- 
onds: height  of  anesthesia  in  twenty-two  cases  was 
oben-ed  to  be  at  or  above  diaphragm,  and  in  a  number 
of  instances  mid-sternum.  During  operation  some 
%'omiting  was  present  in  five  cases,  three  cases  head- 
ache, one  severe  and  two  slight.  In  twenty-six  cases, 
duration  of  operation  was  recorded;  in  fifteen  of  these 
cases  the  operation  lasted  more  than  one  hour,  and  in 
one  case  one  hour  and  forty-five  minutes.  The  last 
eleven  cases  were  all  complete  successes,  all  under 
tropa-cocaine. 

In  the  thirty-seven  recorded  cases  sixteen  were  forty 
years  or  less,  five  between  forty  and  fifty  years,  five 
between  fifty  and  sixty  years,  six  between  sixty  and 
seventy  years,  five  were  seventy  years  or  above.  The 
youngest  was  eighteen  and  the  oldest  eighty  years. 

The  case  mentioned  above,  in  which  the  patient  died, 
u-as  an  operation  for  tuberculous  peritonitis,  having 
been  operated  three  or  four  months  previous.  She  was 
weak  and  emaciated,  pulse  very  feeble.  She  was  given 
1.5  c.c.  of  4  per  cent,  stovainc  in  10  per  cent,  alcohol : 
anesthesia  was  complete  in  about  eight  minutes.  As  the 
incision  was  being  made  patient  became  pale,  vomited, 
and  pulse  became  feeble,  soon  imperceptible,  but  be- 
came stronger,  pulse  about  60  per  minute,  under  whisky 
by  mouth  and  strychnine  1-30  gr.  hy|)odennically.  soon 
becoming  weak  again ;  shortness  of  breath,  **air  hun- 
ger" and  very  pale.  No  response  to  hypodermic  of 
strychnine,  whisky  or  camphor ;  artificial  respiration 
was  cx)ntinued  for  one  hour. 

Strychnine  and  Stovainc. — A  combination  rejKjned 
by  Bannyryall,  of  Bucharest,  June  1,  1909,  is  a  sub- 
stitute for  cocaine,  but  so  little  is  known  about  it  that 
nothing  definite  can  l)e  reported.    When  injected  into 
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spinaf  canal  ks  effects  are  >^ld  to  be  similar  to  co*- 
cainc  and  employed  for  the  same  purposes, 

Dn  \V.  J,  Mayo,  Rochester,  Minn.,  June  4,  1909* 
( personl  communcation ),  states :  ''We  never  use  spinaT 
anesthesia." 

Dr.  Hugh  H,  Young,  Baltimore,  Md.,  June  4,  1909. 
says:  "I  have  used  spinal  anesthesia  fourteen  times. 
tber  oldest  patient  was  nmety-two  year  old.  There  have 
T>een  no  fatalities,  and,  as  a  rule,  the  method  worked 
remarkably  ^velU  Tfiere  were  three  cases*  however,  in 
which  there  was  marked  shock  following  the  operation, 
which  I  thoujjht  was  probably  due  to  the  cocaine. 
About  one-fourth  of  a  grain  was  used  in  each  of  these 
cases.  Perhaps  if  less  had  been  used,  or  if  some  other 
drug  had  been  used,  thert  would  have  been  no  shock," 

Dr.  Hcsler,  New  York  City,  reports  a  case  in  which 
death  resuhed  from  infection  of  the  spinal  fluid. 

The  dangers  of  cocaine  are  minimized  by  the  use  of 
otie-(|Uarter  grain  sulphate  of  morphia  injected  sub- 
cutaneous ly  one  hour  before  the  cocaine  is  admin is-^ 
tered  in  any  way,  without  lessening  its  anesthetic  effect s^ 
for  any  purpose. 

Forsier,  Kansas  City,  Mo,,  says  as  much  as  three 
j;rains  of  tropa-cocaine  may  he  safely  used  for  this  pur- 
pose. In  a  personal  connnunication,  June  4,  1909,  he 
says  that  he  has  used  cocaine  for  spinal  anesthesia 
three  thousand  times  without  any  deleterious  effects 
(Aliio  reprint,  Jourmil  American  Institute  of  Hoineo 
pathy,  March,  1909,  two  thousand  times,) 

Ferguson,  A.  H*.  Chicago,  July  12,  1909  i  personal 
communication) :  *'I  never  could  subdue  my  conscience 
to  the  point  of  allowing  myself  to  use  spinal  anes- 
rhesia/* 

Spinal  anesthesia  will  probably  not  soon,  if  ever, 
supplant  general  anesthesia,  l>ecause  of  its  higher  mor- 
tality.  However,  the  effort  to  have  it  do  so  is  so  great 
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'^nH  succei=ses  so  numerous  that  It  may  at  any  time  be- 
•come  the  realization  of  the  scientist's  dream. 

One  and  one-half  grains  of  crystals  in  a  sterile  solu- 
tion injected  into  the  spinal  canal  will  usually  answer 
•every  pur})Dse.  Sometimes  one  or  two  drachms  of  the 
spinal  fluid  is  first  removed  through  a  needle  and  re- 
<^eived  in  a  sterile  tube.  To  this  is  added  sterilized 
•crystals  of  novo-oocaine.  When  dissolved  this  fluid 
as  returned  through  the  needle,  the  point  of  which  has 
remained  in  the  canal,  the  object  being  not  to  increase 
or  diminij^  the  amount  of  fluid  within  tbe  caivd. 

Local  anesthesia  without  loss  of  mental  conscious- 
ness has  been  attemptd  for  the  last  half  century,  but 
not  until  Keller's  discovery  of  cocaine  was  any  metlxxl 
satisfactory ;  since  than  a  number  have  been  discovered, 
M'hich  are  more  or  less  so.  It  is  practically  without 
mortality,  is  the  most  common  an^l  satisfactory,  and  is 
especially  djesirable  when  general  anesthesia,  with  or 
without  loss  of  mental  consciousness,  is  contniindicated. 

Local  Anestlietics  (Mental  Cousdonsucss  Retained), 
—  (1)  Cocaine  hydrochlorate ;  (2)  cocaine  sulphate; 
<3)  novo-cocaine ;  (4)  tropa-cocaine :  (5)  eiicainc; 
(6)  ethyl  chloride;  (7)  adrenalin;  (8)  culd  water; 
(9)  cataphoresis ;  (10)  sinusoidal;  (11)  alypin. 

Cocaine  was  discovered  by  Koller  in  1SS4.  The  sul- 
phate  was  the  first  of  its  many  forms  to  be  used  for 
anesthetic  purposes,  but  it  was  soon  followed  by  hydro- 
chlorate,  eucaine.  trojxi-  and  novo-ajcainc. 

Personally,  it  was  a  ])leasurc  to  see  what  wa^  said 
to  be  the  first  openition  in  the  I'nited  Slates  with  co- 
caine (enucleation  of  an  eye),  by  Dr.  I).  P..  Si.  John 
Koosa,  about  October  15,  18S4.  The  druj^^  then  sold 
for  $1.50  per  ^ain.  but  it  now  sells  for  one-half  cent 
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a  grain.  Its  usefulness  has  been  advanced  by  refine- 
ment, rendering  its  effects,'  which  are  transient,  less 
irritating  and  poisonous.  Of  the  number  in  this  group, 
cocaine  in  its  various  forms  is  the  one  selected,  liecausc 
most  universally  employed,  alone  or  combined  witli 
other  drugs. 

The  following  letter  is  self -explanatory' : 

My  dear  Doctor  Hickctts: 

Up  to  1884.  as  far  as  I  know,  the  only  kind  of  local 
anesthesia  known  and  used  was  Richardson's  ether 
sj)ray  anesthesia,  practicable  only  for  small,  superficial 
and  instantaneous  oj>erations.  During  the  time  I  wa. 
an  interne  in  the  (General  Hospital  of  X'ienna,  I  had 
had  training  in  various  laboratories,  more  especially  in 
the  experimental  pathological  laboratory  of  Strieker, 
where  good  animal  experimenting  was  done.  It  was 
my  intention  to  devote  myself  to  ophthalmology,  and 
I  had  heard  my  teacher,  Arlt,  speak  frequently  of  the 
impracticability  of  utilizing  general  anesthesia  for  eye 
operations,  because  one  had  to  forego  the  co-operation 
of  the  patient,  and  also  on  account  of  the  undesirable 
after-effects  which  usually  followed.  It  was  then  that 
the  idea  came  to  me  that  a  local  anesthetic  for  eye 
operations  would  be  a  great  boon.  I  experimented 
with  various  substances  from  which  I  thought  a  local 
anesthetizing  effect  on  the  eyes  of  animals  might  be 
cxj)ected — bromide,  chloral,  morphine — with  no  suc- 
cess, and  after  a  time  give  up  these  experiments. 

Niemann,  an  assistant  of  the  renowned  Woehler  of 
(ioettingen.  had  Extracted  from  coca  leaves  inii)orted 
from  South  America  an  alkaloid  which  he  called  co- 
caine, and  the  druo:  was  being  experimented  with,  in 
view  of  the  romantic  stories  of  the  use  the  Indians 
made  of  the  herb  to  heighten  their  muscular  endurance 
and  exertion.  The  experimenters  all  called  attention 
to  the  fact  that  cocaine  benumbed  the  tongue  when 
eaten,  and  one  of  them,  Auref,  a  Russian,  working  in 
Rossbach's  laboratory  in  Jena,  went  so  far  as  to  say 
that  the  anesthetic  properties  of  cocaine  might  be  util- 
ized some  day  for  practical  purposes.  When  studying 
Worthnagel  and  Rossbach's  Pharmacology  I  had  un- 
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derlined  this  passage  for  myself.  It  happened  at  that 
time  that  a  young  physiologist  of  great  promiiieiice 
and  promise,  suiferiiig  from  morphinism,  was  imder 
the  care  of  Dr.  Joseph  Breuer,  assisted  by  one  of  my 
colleagues,  Dr.  Sigmuiid  Freud,  the  necrologist,  later 
founder  of  the  school  of  psychanalysis.  Cocaine  was 
one  of  the  drugs  they  tried  on  Prof.  F.,  as  this  has  been 
employed  in  America  for  the  purpose  of  counteracting 
the  morphine  hal>it.  This  led  Freud  to  an  investigation 
of  the  physiological  efTecls  of  cocaine  in  which  i  helped 
him.  We  would  take  the  drug  internally  in  powder 
form,  at  stated  inter%Mls,  and  afterwards  measure  our 
muscular  strength  with  the  dynamo-meter. 

Upon  one  occasion  another  colleagoe  of  mine.  Dr. 
Engeh  partook  of  some  WMth  me  from  the  point  of  a 
pen-knife,  and  remarked,  '*How  that  benumbs  the 
tongue  !*'  I  said,  **  Yes,  that  has  been  noticed  by  every- 
body who  has  taken  it,*'  and  in  that  moment  it  flashed 
ujjon  me  that  I  was  carrying  in  my  pocket  the  local 
anesthetic  which  I  had  searched  for  some  years  earlier. 
I  went  straight  to  the  laboratory,  asked  the  assistant 
for  a  guinea  pig  for  experiment,  made  a  solution  of 
cocaine  from  the  powder  which  I  carried  in  my  pocket- 
book,  and  instilled  this  into  the  eye  of  the  animal.  After 
a  short  period  of  irritation,  I  found  I  could  touch  the 
cornea  with  a  probe,  scratch  it  with  a  needle,  burn  it 
with  heat,  and  found  it  also  insensitive  to  faradic  elec- 
tricity. After  experimenting  on  animals  a  few  days, 
I  instilled  it  in  my  own  eye  and  in  the  eyes  of  some  of 
my  colleagues  for  demonstration. 

Dr.  Bretlauer  of  Trieste,  at  my  rc'iiiest,  lirought  the 
matter  before  the  medical  profession  at  a  meeting  of 
the  German  Uphthalmological  Society  at  Heidelberg, 
where  the  demonstration  created  quite  a  stir. 

Early  in  October  I  read  a  paper  on  the  subject  be- 
fore the  Imperial  Society  of  Physicians  in  Vienna, 
which  is  the  only  paper  I  have  published  on  the  subject. 
I  limited  my  studies  to  the  effects  of  cocaine  on  the 
eye,  because  of  my  original  interest  in  this  direction, 
though  I  was  sure  it  would  find  usefuhiess  in  other 
branches  of  surgery.  At  my  suggestion  Dr.  Jellinek, 
assistant  of  Schroetters  in  the  laryngological  clinic  in 
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Vienna,  worked  out  the  effects  of  the  new  drug  on  the 
larynx. 

It  is  still  in  the  memory  of  many  physicians  how  the 
knowledge  of  the  new  drug  spread  and  its.  usefulness 
was  broadened;  how  this  gave  an  impetus  to  the  coca 
industry  in  Peru  and  Bolivia  and  to  the  extraction  of 
the  alkaloid  in  the  chemical  factories  in  Germany  and 
the  United  States. 

Since  then  other  substances  have  been  tried  and  used 
to  replace  cocaine,  but  curiously  enough  not  one  ha^ 
been  found  which  possesses  sufficient  advantage  to  be 
generally  adopted  as  superior  to  cocaine,  and  to  thib 
day  the  latter  is  used  more  than  all  the  others  com- 
bined. Carl  Koller.  M.D. 

New  York  City.    Aug.  25,  1915. 

The  technique  for  its  use  is  now  so  well  perfected 
that  any  one  familiar  with  it  should  not  hesitate  to 
employ  it  with  the  greatest  assurance  of  both  efficiency 
and  safety.  Wound  infection  resulting  from  the  needle 
and  solution  used  for  local  anesthesia  sometimes  oc- 
curs, but  it  need  not  do  so  if  the  proper  precautions  are 
taken.  Defective  technique  in  other  steps  of  the  oper- 
ation should  not  be  attributed  to  the  injection. 

The  following  operations  represent  proximally  some 
personal  experiences  with  cocaine  subcutaneously  in- 
jected, without  any  unpleasant  results;  a  few  equally 
good  results  have  been  obtained  by  blocking  the  nerve. 
Spinal  anesthesia  is  not  re])resentcd  for  the  want  of 
cxi)erience  in  technique.  That  has  been  left  for  others 
to  relate. 

1.  Amputation,  forearm   2 

2.  .\mi)utation,  upper  arm 4 

3.  Amputation,   fingers    Numerous 

4.  Amputation,  thigh   10 

5.  Amputation,  lower  leg 11 

6.  Amputation,    toes    Numerous 

7.  Amputation,  cervix  uteri 2 

8.  Amputation,  scrotum    Numerous* 

9.  Amputation,  male   erectile   body 

10.  Amputation,  breast   25 

11.  Amputation,  coccyx    Numerous 

12.  Amputation,  female  erectile  body 2 

13.  Amputation,  ear    3 

14.  Appendectomy    10 
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15.  Appendical  abscess ,    8 

16.  Aspirations    . , Numerous 

17.  Colostomy    ,,*.....* 8 

18.  Closure   of   colostomy J 

19.  Cholecystotomy 6 

20.  Qiolecystcctomy 1 

21.  Circumcisions Numerous 

22.  Cystotomy    ( wHuary ),   stone I 

23.  Cystot*  >my   ( urinary ) ,  removal  catheter 1 

24.  Double  orchiclectomy » . .  14 

25.  Dislticatiuns  of  joints   (reductions) i 

26.  Enucleation    of    eye. . , ^ 1 

Excisjou,  coccyx    , Numerous 

27.  Excision,  ribs   , 10 

28l     Excision  of   metacarpal  hones 6 

29,  Excision  of  metatarsal  bones . , 3 

30,  Exploring  supcrbciaJ  and  deep  soft  structures.. Numerous 

31,  Exjdoring  abdcuninal   cavity 20 

32,  Exploring:  lotte  of  lungs , 2 

33,  Excision,  cutaneous  neoplasms Numerous 

34,  Fractttre,    reductions 6 

35,  Gastrotomy    , 1 

.56.     Herniotomy 3i(i 

37.  Hemorrhoids — Numerous 

38.  Hei^to-omcntopexy    , , 3 

39.  Hydrocele Numerous 

40.  Ligation  brachial  artery 2 

41.  Ligation  common  carotid  artery , 2 

42.  Ligatif  m  external  carotid  artery 1 

43.  Ligation    facial  artery , . .  - 1 

44.  Ligation   femora!  artery... 4 

45.  Lipomata    , . . Numerous 

46.  Mastoidotomy    . . . , , 2 

47.  Nails,  removal Numerous 

Pyonephrosis,  drainage   ,.,,...... 4 

48.  Osteomyelitis 6 

49.  Ovarian  cysts  , . , , 4 

50.  Parotid    gland,    removal .- , 2 

51.  Plastic  operation,   nose.. ,,,,,  .Numerous 

52.  Plastic  operation,  lip Numerous 

5S.     Plastic   sundry    cases Numerous 

54.  Plastic  operation,  eyelid... 5 

55.  Prostatectomy 1 

56.  Renal   fistula 4 

57.  Recto-vaginal  fistula   ..,..,, 1 

58.  Removal  foreign  bodies  in  subcutaneous  tissue.. Numerous 

59.  Rectal  fistula , , .Numerous 

60.  Single   orchidectomy , 20 

61.  Suturing   tcndf>n    , ..,.,, .,     3 

62.  Suturing  cutaneous  incisions,  lacerations. ....  .Numerous 

63.  Submaxillary  gland,   removal 4 

64.  Salivary  concretion 3 

65.  Strangulated  hernia Numerous 

68.  Trephining  skull 3 

69.  Tubercular  glands ,  .Numerous 

70.  Tongue   ( net  ^plasms) , , 4 

7L    Tubercular  peritonitis   , ..*...     8 
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72.  Tubercular  bone   Numerous 

7^.  Tenotomies    Numerous 

74.  Tonsilotomy    Numerous 

76.  Umbilical  hemia  6 

75.  Tracheotomy    1 

77.  Urethrotomy   (internal)    Numerous 

78.  Urethrotomy    (external)    Numerous 

79.  Uvula  (amputation)   Numerous 

80.  X'asectomy   Numerous 

81.  Vasiculotomy    1 

Eucaine  B,  or  the  hydrochloride  of  benzol-vinyl  dia- 
cetomalkamin,  is  frequently  used  as  a  substitute  for 
cocaine.  The  crystals  are  soluble  in  water  and  are  not 
decomposed  by  heating.  It  is  free  from  irritating 
properties,  and  is  less  toxic  than  cocaine.  It  was  in- 
troduced by  Silex  in  1897.  Although  anesthesia  is  not 
so  complete  or  as  long  as  cocaine,  it  is  often  used  as  a 
substitute  for  it,  because  of  the  absence  of  the  unpleas- 
ant after-effects.  A  one  or  two  per  cent,  solution  is 
used  for  anesthetic  purposes. 

Reclus  states,  but  does  not  give  any  reason  for  doing 
so,  that  it  is  unnecessary  to  have  the  patient  lie  down 
after  the  use  of  a  one  per  cent,  solution  of  eucaine  B, 
as  it  is  with  cocaine.  While  eucaine  B  seems  to  have 
some  advantages  over  cocaine,  yet  practically  the  dis- 
*  advantages  will  probably  prevent  its  being  used  as  a 
substitute  generally  for  cocaine. 

Ethyl  chloride  is  the  simplest  means  of  producing 
local  anesthesia,  and  while  not  so  effectual,  is  many 
times  very  satisfactory  for  minor  operations  where 
there  are  no  inflammatory  changes  and  where  the  length 
of  time  does  not  exceed  five  minutes,  because  it  is  very 
transient.  It  can  not,  for  this  reason,  become  general. 
Its  influence  must  not  be  prolonged,  because  necrosis 
of  the  area  to  which  it  is  applied  may  result.  Its  use 
is  limited  to  integumentary  structures. 

Adrenalin  does  not  possess  a  high  degree  of  anes- 
thetic value,  but  it  is  quite  popular  and  effacacious  in 
certain  tissues,  especially  those  in  which  it  is  desirable 
to  contract  the  capillaries  that  blood  may  not  obstruct 
the  field  of  vision,  and  that  the  anesthetic  drug  may  not 
become  absorbed.  Adrenalin  intensifies  the  action  of 
cocaine  by  suspending  the  circulation  in  a  given  tissue ; 
it  holds  the  anesthetic  in  place. 
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Electricity  (Ccstapiiorcsis), — This  means  of  pracluc- 
ing  anesthesia  was  dtscovered  about  twenty-five  years 
ago,  and  has  been  a  very  effectual  means  of  anesthetiz- 
ing the  teeth  and  forcing  medicaments  into  the  deep 
cutaneous  structures.  It  has  been  a  very  populai 
method  with  dentists  for  filhng  teeth  and  destroying 
their  nerves.  Like  the  sinusoidal  current,  the  parapher- 
nalia and  technique  have  prevented  it  becoming  more 
generally  employed. 

Strychnia-Stovainf. — There  is  no  available  informa- 
tion uix>n  its  local  effects  or  manner  of  securing  them, 
exce]Tt  that  it  is  injected  into  the  spinal  canal  and  that 
the  strychnia  overcomes  the  dejiresstng  effects  of  the 
stovaine. 

Local  attest  hfsia  tvtthoitt  const  it  utionai  effects  is  ab- 
solutely safe  and  very  effectual  under  the  conditions^ 
indicated.  It  has  not  received  the  good  favor  which  it 
deserves,  pro!>ably  because  of  skepticism  and  the  effort 
necessary  to  accomplish  it.  The  difficulties  attending 
the  use  of  electricity  are  no  doubt  great  factors  in 
keeping  it  from  becoming  poimlar,  while  the  use  of 
cold  water  has  not  become  so  because  of  skepticism, 
want  of  technique  and  effort  to  become  familiar  with  it. 

Alyf^in.  one  of  the  more  recent  local  anesthetics,  was* 
discovered  by  Poili.     It  is  a  glycerine  derivative,  being 
the  monobydrochloride  of  benzol.     It  api>ears  in  the 
form  of  a  white  crystal  powder,  easily  soluble  in  water 
and  alcohol,  and  of  a  neutral  reaction. 

The  solution  of  alypin  can  be  sterilized  by  boiling 
for  a  short  period  itmi  over  five  minutes).  1 1  may  be 
combined,  withont  any  change  in  its  chemical  and  phar- 
macological properties,  with  the  different  suprarenal 
preparations,  as  well  as  with  antipyrine.  It  does  not 
undergo  any  change  by  boiling,  and  when  a  5  per  cent. 
solution  is  injected  into  the  site  of  operation  there  is 
Inn  slight  toxic  ecect,  much  less  than  that  of  cocaine: 
for  this  reason  it  is  said  to  be  better  than  cocaine, 

Jaques  says  that  he  has  receiuly  had  the  opportunity 
of  testing  the  qualities  of  a  new  preparation  known  as 
alypin.  It  is  put  forward  as  a  substitute  for  cocaine 
in  causing  local  anesthesia.  A  2  per  cent,  watery  solu- 
tion was  used,  and  the  first  experiment  made  on  him- 
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self  by  instilling  one  drop  of  alypin  in  the  right  con- 
junctival sac  and  one  drop  of  2  per  cent,  cocaine  in  the 
left.     The   alypin   caused    slight   vaso-dilatation   and 
rather  more  smarting  than  the  cocaine,  but  it  quickly 
produced  anesthesia  and  did  not  cause  any  dilatation. 
It  has  now  been  employed  by  him  in  a  considerable 
number  of  slight  cases,  such  as  the  removal  of  foreign 
bodies  from  the  cornea,  the  cauterization  of  corneal 
ulcers,  the  removal  of  stitches  from  the  conjunctiva, 
and  in  one  case  of  iridectomy  and  cataract  extraction. 
In*  all  cases  the  anesthesia  was  satisfactory.     In  none 
was  any  dilatation  of  the  pupil  observed,  but  in  most 
instances  there  was  slight  vaso-dilatation.     In  many 
instances,  when  using  alypin  in  one  eye,  a  drop  of  2 
per  cent,  cocaine  was  placed  in  the  other,  and  the  pa- 
tient always  stated  that  the  alypin  was  slightly  more 
painful.     Alypin  can  be  easily  sterilized,  since  boiling 
for  not  longer  than  two  minutes  does  not  appear  to 
alter  its  qualities. — The  Ophthalmoscope,  November, 
1905. 
Local  Anesthetics  Without  Constitutional  Effects: 

1.  Water. 

2.  Electricity  (sinusoidal). 

Water. — When  injected  subcutaneously,  water  has 
l>een  known  for  forty  years  to  be  a  means  of  producing 
local  anesthesia.  Many  minor  operations  may  be  made 
painless  if  done  rapidly  and  within  a  few  minutes'  time. 
The  water  should  first  be  sterilized,  then  its  tempera- 
ture reduced  to  about  freezing  point,  and  the  syringe 
kept  in  sterilized  ice-water,  that  the  water  within  it 
may  be  as  cold  as  possible  when  it  is  injected  into  the 
tissues.  The  skin  and  deeper  tissue  may  be  made  fairly 
non-sensitive  in  this  way  without  infection. 

Electricity  (sinusoidal) . — When  the  interruptions 
exceed  100,000  per  minute,  anesthesia  of  cutaneous 
structures  is  easily  accomplished.  Its  duration,  how- 
ever, is  limited  to  a  few  minutes,  so  that  it  is  only 
appropriate  in  minor  operations  of  short  duration. 
These  facts  have  been  known  for  thirty  years,  but  the 
paraphernalia  and  technique  required  is  cumbersome 
and  complicated,  and  for  this  reason  has  not  become 
popular.     Personally  a  number  of  operations  by  this 
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metliofl  of  anesthesia  have  been  done  very  satisfac- 
torily, cxteiKling  ryver  a  period  of  twenty  years. 

Methods  for  t^shuj  local  attesthesta  unthout  loss  of 
mental  consciousness  vary  somewhat,  depending  on  the 
kind  and  locality  of  the  tissue.  They  are  given  in  the 
order  of  their  frequent  use: 

1.  Pledget. 

2.  Spray. 

3.  Syringe, 

4.  Needle. 

5.  Klectricity. 

Needle  is  employed  when  superficial  methods  are  of 
no  avail.  The  anesthesia  can  lie  limited  to  small  areas, 
and  the  depth  whatever  may  he  desired. 

Pledget  is  one  of  the  most  desirable  means  for  anes- 
thetizing tuucous  membranes,  Ijecause  it  can  be  limited 
to  small  area. 

Spray  is  more  esjjecially  ada|>ted  to  the  resj  lira  lory 
and  alimentary  mucous  tracts,  and  must  be  used  with 
great  caution  liccause  of  the  uncertainty  of  ihe  amount 
absorbed. 

Syringe. — Small  canals,  normal,  artificial  or  patho- 
logic, can  besi  be  anesthetized  by  injecting  solutions 
through  tnljes  attached  to  a  syringe.  The  lachrymal 
and  Eustachian  ducts,  urethra  and  various  fistulas  are 
especially  adapted  to  its  use. 

Draft  is  the  method  of  choice  for  anesthetizing  the 
ocular  and  aural  mucous  membranes,  because  of  the 
very  small  amount  of  surface;  the  constitutional  effects 
are  insignificant. 

Mucous  membranes  are  anesthetized  w'ith  greater 
ease  and  frequency  than  any  other  tissue,  and  that  of 
the  respiratory  tract  requires  less  time  and  amount  of 
the  agent.  There  is  no  way  of  determining  the  amotmt 
of  the  drug  actually  absorbed,  tinless  injected  subcu- 
laneously  alone.  For  this  reason  great  care  should  be 
taken  whenever  the  drop,  pledget,  spray  or  .syringe  is 
used.  The  needle,  both  subcutaneously  and  intraspinal, 
gives  better  control  of  therapeutic  effects,  all  depend- 
ing upon  the  depth,  amount  of  surface  to  be  anesthe- 
tized, and  purpose  for  w^hich  it  is  done.  When  anes- 
thesia is  desirinl  in  the  urethral,  vaginal,  uterine,  cystic, 
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rectal  or  lower  ureteral  mucosa,  spinal  injection  is 
probably  done  with  greater  assurance  of  it  being  com- 
plete,  but  with  greater  danger  of  toxic  eflfects.  There- 
fore, its  application  with  syringe,  pledget,  spray  or 
needle,  while  not  complete  at  all  times,  is  safer  and 
more  generally  employed. 

Subcuticular,  subcutaneous,  intra- wuscular  and 
spinal  injections  are  better  in  the  body  proper,  other 
than  the  mucous  membrane. 

The  drug  should  not  be  made  to  enter  the  general 
circulation,  where  its  effects  can  in  a  measure  l)e  con- 
trolled with  bandage,  digital  pressure  and  rapid  work. 
Much  that  has  been  injected  may  be  cut  away  and  lost 
in  depletion  of  the  cut  surfaces. 

The  dangers  are  eliminated  as  the  extremities  are 
approached.  In  these  the  amount  of  drug  and  time 
consumed  are  of  less  consequence,  as  its  effects  can  be 
limited  by  rubber  bandage  applied  immediately  above 
the  point  of  incision.  This  can,  in  a  measure,  l)e  done 
with  the  scalp  when  the  bandage  is  applied  above  the 
ears. 

It  is  more  difficult  to  eliminate  its  effects  from  the 
l)ody  structures,  especially  when  applied  between  the 
clavicle  and  gluteal  fold.  Within  these  bounds  nerve 
blocking  and  intravenous  anesthesia  are  not  applicable, 
especially  intravenous  injection. 

In  the  cutaneous  tissue  the  injections  should  be  in 
the  line  of  incision,  subcuticular  and  dee]),  the  amount 
depending  upon  the  length  of  the  incision  and  thick- 
ness of  the  integument.  Usually  not  more  than  two 
grains  is  required,  oftener  less,  for  the  largest  neo- 
plasms. Intravenous,  spinal  and  blocking  methods  may 
also  be  employed  in  the  cutaneous  structures  of  the 
extremities. 

Neri'e  blocking  is  many  times  the  method  of  choice, 
and  it  should  receive  due  consideration,  especially  when 
complete  anesthesia  is  necessary  in  the  extremities, 
without  the  dangers  of  constriction,  and  with  general 
anesthesia,  with  or  without  the  loss  of  mental  con- 
sciousness, is  contraindicated.  A  few  drops  of  a  4  per 
cent,  solution  injected  into  the  sheath  of  the  brachial 
or  sciatic  nerve,  after  exposure  through  an  incision. 
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made  with  subcuticular  and  deep  injection,  will  pro- 
duce complete  anesthesia  without  the  rubber  bandage. 
This  method  is  the  simplest  and  safest,  because  of  the 
direct  and  small  amount  required.  Many  of  the  nerves 
of  the  trunk  may  also  be  blocked  by  this  method. 

Intrarcnous  anesthesia  was  discovered  by  Bier  in 
1908.  It  is  contraindicated  in  arterio-sclerosis  and  dia- 
betic gangrene,  the  dangers  of  which  are  increased  by 
the  bandages.  It  is  only  applicable  in  the  extremities, 
where  it  can  be  employed  with  comparative  safety. 
After  the  extremity  has  been  made  bloodless  by  eleva- 
tion and  massage,  two  rubber  bandages  are  tightly  ap- 
plied, one  immediately  below  the  shoulder  or  great 
trochanter,  and  the  other  near  the  elbow  or  knee,  but 
above  it.  The  veins  at  once  become  prominent,  and 
their  contents  completely  isolated  from  the  general  cir* 
culation.  The  most  prominent  of  these  is  selected  and 
a  0.5  per  cent,  novo-cocaine  solution  injected  into  it 
between  the  bandages,  and  the  operation  completed 
before  they  are  removed ;  not  more  than  80  c.c.  should 
be  used.  If  necessary,  the  lower  one  may  be  discarded, 
but  the  upper  bandage  may  remain  for  an  hour  or 
longer,  depending  upon  the  condition  of  the  member, 
and  then  removed  slowly.  This  method  is  destined  to 
a  more  general  use,  but  its  technique  and  indications 
must  be  well  understood.  It  is  immaterial  whether  a 
vein  or  an  artery  is  already  o]>en,  it  may  be  used  for 
the  purpose,  after  first  placing  the  bandage  high  up 
around  the  extremity.  Injection  into  the  ends  of  veins 
or  arteries  is  an  excellent  way  to  produce  anesthesia  in 
partial  or  complete  severance  of  an  extremity  for  am- 
putation or  other  surgical  work. 

Of  the  three  tracts  of  mucous  membrane  that  are 
available  to  local  anesthesia,  there  is  much  in  that  of 
the  alimentary  tract  that  is  unavailable. 

LOCAL  VERSUS  GENERAL   ANESTHESIA. 

First.     General  anesthesia. 
Second.    Asepsis. 
Third.     Technique. 
Fourth.    Local  anesthesia. 
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(a).     General  anesthesia  with  loss  of  mental  con- 
sciousness. 

(b).    General  anesthesia  without  loss  of  mental  con- 
sciousness. 

(c).    Local  anesthesia  without  loss  of  mental  con 
sciousness. 

(d).    Local  anesthesia  without  constitutional  effects. 

GENERAL  ANESTHETICS  IN   THE  ORDER  OF   THEIR 
POPULARITY. 

(Mental  consciousness  not  retained.) 

L     Ether. 

2.  Chloroform. 

3.  Nitrous  oxide. 

4.  Alcohol-chloroform-ether. 
5.  Ethyl  chloride. 

6.  Hyoscamine,  morphine,  cactin. 

7.  Combinations. 

8.  Hypnosis. 

9.  Ethyl  bromide. 

10.  Somnoform. 

11.  Kelene. 

12.  Veronal  chloroform. 

13.  Ether,  vapor  and  air. 

14.  Hedonal. 

GENERAL  ANESTHETICS. 

(Mental  consciousness  retained.) 

1.  Cocaine. 

2.  Strychnine  and  stovaine. 

LOCAL   ANESTHETICS   IN    THE  ORDER   OF   THEIR 
POPULARITY. 

(Mental  consciousness  retained.) 

1.  Cocaine  hydrochlorate. 

2.  Cocaine  sulphate. 

3.  Novo-cocaine,  novocaine. 

4.  Tropo-cocaine. 

5.  Eucain. 

6.  Ethyl  chloride. 

7.  Adrenalin. 

8.  Cold  water. 
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9.  Cataphoresis. 

10.  Sinusoidal. 

11.  Alypin. 

12.  Urea  and  quinine. 

LOCAL   ANESTHETICS    WITHOUT   CONSTITUTIONAL 
EFFECTS. 

Water. 

Klectricity  (sinusoidal). 

Methods  for  using  local  anesthesia  without  loss  of 
mental  consciousness  vary  somewhat,  depending  on 
the  kind  and  location  of  the  tissue.  They  are  given  in 
the  order  of  their  frequent  use: 

1.  Pledget. 

2.  Spray. 

3.  Syringe. 

4.  Needle. 

5.  Electricity. 

METHODS    EMPLOYED    FOR    LOCAL    AND    GENERAL    ANES- 
THESIA  WITHOUT    LOSS  OF    MENTAL 
CONSCIOUSNESS. 

1.  Mucous  membrane. 

2.  Subcuticular. 

3.  Subcutaneous. 

4.  Intramuscular. 

5.  Nerve-blocking. 

6.  Spinal  injection. 

7.  Intravenous  (for  extremities). 

STRUCTURES   FOR  LOCAL  ANESTHESIA. 

1.  Mucous  membrane. 

2.  Cutaneous. 

3.  Muscles. 

4.  Fasciae. 
5.     Tendons. 

6.  Glands. 

7.  Blood-vessels. 

8.  Nerves. 

9.  Lymphatics. 

10.  Bones. 

11.  Head. 
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12.  Neck. 

13.  Extremities. 

14.  Thoracic  organs. 

15.  Abdominal  organs. 

16.  Abdominal  cavity. 

17.  Entire  body  with  spinal  anesthesia  when  done 

with  cocaine  or  strychnine  stovaine. 

MUCOUS  MEMBRANE. 

Respiratory:  Auditory,  nasal,  mouth,  trachea,  bron- 
chial. 

Genito-urinary:  Urethral,  vaginal,  uterhie,  cystic, 
ureteral. 

Alimattary:     Esophageal,  rectal. 

E\E. 

Operation:  Iridectomy,  myotomy,  tenotomy,  re- 
moval of  lens,  enucleation,  retinotomy,  retinectomy. 

Indications:  Foreign  bodies,  pterygium,  strabismus, 
neoplasms,  cataract,  glaucoma,  pathologic,  glands,  lace- 
rations, detached  retina. 

Method:     Drop,  pledget,  deep,  spinal. 

LACHRYMAL  DUCTS. 

Indications:     Stricture,  injuries,  neoplasms. 
Methods:     Drop,  syringe,  spinal. 

EARS. 

Indications:  Paracentesis,  foreign  bodies,  neo- 
plasms. 

Methods:     Pledget,  spray,  syringe,  needle,  spinal. 

NOSE. 

Operations:  Turbinectomy,  adenectomy,  turbinot- 
omy, septotomy,  septectomy. 

Indications:  Neoplasms,  foreign  bodies,  caries  of 
bone,  drilling  antrum,  deformities. 

Methods:  Pledget,  spray,  syringe,  spinal,  needle, 
cataphoresis. 

MOUTH  AND  THROAT. 

Indications:  Extraction  of  teeth,  tonsillotomies, 
tonsillectomies,  uvulotomies,  uvulectomies,  neoplasms, 
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5.  Prostate. 

6.  Parotid. 

7.  Submaxillary. 
Operation:     Excision,  suture. 

Indications:  Neoplasms,  fistulse,  cysts,  lacerations. 
forci^S^n  bodies,  concretions. 

Methods:  Subcuticular,  deep,  blocking,  spinal,  cata- 
phoresis,  intravenous. 

NERVES. 

Operations:  Neurectomy,  neurotomy,  neurorrha- 
phy, anastomosis. 

Indications:  Lacerations,  neoplasms,  paralysis. 
transplanting,  grafting. 

Methods:  Subcuticular,  deep,  spinal,  cataphoresis, 
blocking,  intravenous. 

BONES. 

Indications:  ( )steotomies.  ostectomies,  reduction  of 
dislocations,  direct  fixation  of  bone,  osteomyelitis,  neo- 
plasms, arthrotomies,  arthrectomies,  foreign  bodies, 
trephine  (long  bones). 

Methods:  Subcuticular,  deep,  intravenous,  spinal, 
cataphoresis,  blocking. 

HE.AD  .\ND  JAWS. 

Indications:  Neoplasms,  fractures,  mastoidotomy, 
trephining,  foreign  bodies,  cerebral  abscess,  meningitis, 
draining  ventricles,  draining  arachnoid,  cerebral  hem- 
orrhage, excisions. 

Methods:     Subcuticular,  deep,  spinal,  cataphoresis 

FACE   AND  NECK. 

Operations:  Excisions,  suture,  incisions,  tenoto- 
mies. 

Indications:  Neoplasms,  plastics,  foreign  bodies, 
cysts,  deformities. 

Methods:  Subcuticular,  deep,  nerve  block,  spinal, 
cataphoresis. 

EXTREMITIES. 

Indications:  Amputations,  dislocations,  fractures, 
gangrene,  tuberculosis,  osteomyelitis,  neoplasms,  de- 
formities, aneurysms,  grafting,  transplanting. 
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Methods:  Subcuticular,  deep,  blocking,  spinal,  in- 
travenous, cataphoresis. 

THORAX — RIBS  AND  CARTILAGES. 

Operations:  Thoracotomy,  thorectomy,  thoroco- 
plasty. 

Indications:  Cysts,  neoplasms,  fractures,  disloca- 
tions, necrosis,  operations  upon  all  viscera. 

Methods:    Subcuticular,  deep,  spinal. 

VERTEBRAE. 

operations:    Laminotomy,  laminectomy. 
Indications:    Neoplasms,   cysts,    fractures,   disloca- 
tions, deformity. 
Methods:    Subcuticular,  spinal,  deep. 

THORACIC  CIRCULATORY  SYSTEM — HEART. 

Operations:  Cardiotomy,  Cardiorrhaphy,  valvoto- 
my,  valvectomy,  valvopexy. 

Indications:  Abscess,  foreign  bodies,  cysts,  neo- 
plasms, incisions,  punctures,  lacerations,  repair,  neo- 
plasms, deformity. 

Methods:    Subcuticular,  deep,  spinal. 

BLOOD-VESSELS. 

operations:  Arteriotomy,  arteriorrhaphy,  arteriec- 
tomy,  ligation,  anastomosis,  introduction  of  wire. 

Indications:  Incisions,  lacerations,  neoplasms,  aneu- 
rysms, transfusion. 

Methods:  Subcuticular,  deep,  spinal,  blocking,  in- 
travenous, cataphoresis. 

PERICARDIUM. 

operations:  Pericardotomy,  pericardorrhaphy,  per- 
icardectomy. 

Indications:  Cysts,  clots,  foreign  bodies,  neoplasms, 
hemorrhages,  incisions,  lacerations,  ruptures. 

Methods:  Subcuticular,  deep,  spinal. 

PULMONARY  SYSTEM — LUNGS. 

Operations:  Pneumonotomy,  pnemonectomy,  pneu- 
monopexy,  pneumonorrhaphy. 
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indications:     Foreign  bodies,  neoplasms,  cysts,  her- 
nise,  gangrene,  lacerations,  incisions,  ruptures. 
Methods:     Sufjcuticnlar,  deep,  spinal 

BRONCHUS. 

Operatiofis:  Bronchotomy,  bronchorrhaphy,  bron- 
cliectoniy,  l>ronchoscopy. 

Indications:  Foreign  bodies,  neoplasms,  lacerations, 
incisions,  ruptures,  gangrene. 

Methods:     Subcuticular,  deep,  spinal. 

PLEURAE. 

Operations:  Pleurotomy,  pleurectomy,  pknrorrha- 
phy,  decortication. 

Indications:  Cysts,  neoplasms,  foreign  bodies,  hem- 
orrhages, incisions,  lacerations,  punctures,  ruptures, 
pleural  thickening. 

Methods:    Subcuticular,  deep,  spinal. 

DtAPHRAGM. 

Operatiopts:  Diaphraginotomy,  diapragmorrhaphy, 
diaphragmectomy. 

Indications:  Cysts,  neoplasms,  incisions,  lacera- 
tions, ruptures,  gangrene,  hernise. 

Methods:    Subcuticular,  deep,  spinal. 

LIVER. 

Operations:     Hepatotomy.  hepatopexy,  hepatorrha- 

phy. 

Indications:  Cysts,  cirrhosis,  foreign  bodies,  rup- 
tures, hepatic  stones. 

Methods:     Subcuticular,  deep,  spinal* 

GALL-BLADDER, 

Operations:  Cystotomy,  cystectomy,  cystorrhaphy, 
anastomosis. 

Indications:  Empyema,  concretions,  neoplasms, 
lacerations,  ruptures,  strictures. 

Methods:    Subcuticular,  deep,  spinal 

SPLEEN. 

Operations:  Spleenectomy,  spleenopexy,  spleenor- 
rhaphy,  spleenotomy. 
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Indications:  Cysts,  neoplasms,  lacerations,  splenop- 
tosis, gangrene,  foreign  bodies. 

Methods:    Subcuticular,  deep,  spinal. 

PANCREAS. 

Operations:  Pancreotomy,  Pancreectomy  (partial), 
pancreorrhaphy,  pancreopexy. 

Indications:  Cysts,  neoplasms,  concretions,  lacera- 
tions, foreign  bodies,  ruptures. 

Methods:    Subcuticular,  deep,  spinal. 

KIDNEYS. 

Operations:  Nephrotomy,  nephrorrhaphy,  nephrec* 
tomy,  nephroi)exy. 

Indications:  Cysts,  nephroptosis,  concretions,- neo- 
plasms,  lacerations,  foreign  bodies,  anomalies. 

Methods:     Subcuticular,  deep,  spinal. 

OVARIES. 

Operations:  Ovariectomy,  ovariotomy,  ovarian  fix- 
ation, implantation,  transplantation. 

Indications:  Cysts,  neoplasms,  displacements,  ad- 
hesions, ruptures,  emasculations,  pregnancies  (ovar- 
ian). 

Methods:    Subcuticular,  deep,  spinal. 

FALLOPIAN    TUBES. 

Operations:  Salpingectomy,  salpingotomy,  salping- 
orrhaphy,  anastomosis,  implantation,  transplantation. 

Indication:  Cysts,  neoplasms,  pregnancies  (tubal), 
ruptures,  injuries,  adhesions. 

Methods:    Subcuticular,  deep,  spinal. 

STOM.\cn. 

Operations:  Gastrotomy,  gastrostomy,  gastrectomy, 
gastrorrhaphy,  gastropexy. 

Indications:  Ulcers,  stenoses,  neoplasms,  perfora- 
tions, gastroptosis,  lacerations,  foreign  bodies,  concre- 
tions. 

Methods:    Subcuticular,  deep,  spinal. 

INTESTINES. 

Operations:  Anastomosis,  excision,  colostomy,  ap- 
pendectomy, caecostomy,  appendecostoray. 

35 


Indicatiom:  Hernise,  obstructions,  neoplasms,  stric- 
tures, perforations,  lacerations,  angulations,  foreign 
bodies,  concretions,  enteroliths,  ileus* 

Methods:    Subcuticular,  deep,  spinaL 

OMENTUM. 

Operations:  Omentotomy,  omento-fixation,  omen- 
torrhaphy,  omeotectomy, 

Indicatiofis:  Neoplasms,  strangttlations,  cysts,  rup- 
tures»  visceroptosis,  foreign  bodies,  concretions,  gan- 
grene. 

Methods:    Subcuticidar,  deep,  spinal, 

ABDOM I N AL  CAVITY. 

Operations:     Suprapubic  section,  vaginal  section, 
hidicathm:     Pus,  serum,  blood,  chyle,  foreign  bod* 
ies,  feces,  urine. 
Methods:    Subcuticular,  deep,  spinal. 

Their  advantages  and  disadvantages  are  canceled 

in  the  following  parallel  lines : 


ANESTHESIA. 


Local  And  GanoraL 


General. 


Mental    consciousness 
tained. 

Siiock  not  necessarily  great. 

More  skitl,  judgment  and 
technique. 

Can  rjot  as  well  be  used  for 
ail  operations,  especially 
upon  the  lieatl,  neck  and 
on  children  and  highly 
nervous  persons. 

Better  adapted  m  many 
emergency  major  opera- 
tions. 

Patients  can  sometimes  aid 
in  operations. 

Wound  infection  probably 
no  more  frequent. 

Must  work  rapidly. 

Can  partake  of  food  and 
water  immediately  after 
operation. 

Can  control  effects  as  a 
rule. 

Indicated  in  the  aged,  ar- 
terio-sclerosis,  gangrene* 
diabetes,  cardiac  disease, 
shock  and  bronchitis 


re-       Menial  consciousness  lost. 


Shock  necessarily  great. 
Less    skill,    judgment    and 

technique. 
Can  be  so  employed. 


Not  adapted  in  many  cases. 
Can  not  do  so. 


Inducement  to  work  slow^ly. 
Can  not  do  so;  may  be  for 
several  days. 

Can  not  do  so, 

Contratndtcated  in  all 


^ 


G«B«rmL  Local  and  Ganaral. 

Narcotics  or  stimulants  not      They  are  frequently  so. 

so  necessary. 
Does  not  cause  bronchitis,      May  cause  any  one  or  more 

endocarditis,    pneumonia,         of  these. 

pleurisy,  gastritis,  vomit- 

ing,     anorexia,     cerebral 

hemorrhage,  dilated  stom- 
ach, acute  yellow  atrophy, 

retention  of  urine. 

Locid  and  Ganaral.  Ganaral. 

Mortality  very  smalL  Mortality  much  greater. 

Convalescence  short.  Convalescence  long. 

Mortality      small,      except  Mortality  greater  in  spinal ; 

spinal ;  then  it  is  higher.  then  it  is  less. 
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CHAPTER   V. 


INTRATRACHEAL  INSUFFLATION  ANES- 
THESIA.* 

As  early  as  the  middle  of  the  sixteenth  century 
Vesalius  I.  recognized  the  possibility  of  aerating  the 
blood,  after  the  chest  had  been  opened,  by  passing  a 
continuous  current  of  air  through  the  lungs ;  while  in 
1667,  Hook  read  before  the  Royal  Society  a  paper 
entitled,  "An  Account  of  an  Experiment  Made  by 
Mr.  Hook  by  Preserving  Animals  Alive  by  Blowing 
Through  Their  Lungs  with  Bellows." 

In  his  experiment,  Hook,  having  laid  open  the 
entire  thorax  of  a  dog  and  removed  the  pericardium, 
sustained  the  animal's  life,  first  by  reciprocal  inflation 
and  deflation  of  the  lungs,  in  imitation  of  normal  respi- 
ration, and  then  by  means  of  a  constant  current  of 
fresh  air  under  such  pressure  that  all  respiratory  move- 
ments of  the  lungs  themselves  were  suspended.  Both 
methods  were  successful  in  continuing  animation  and 
the  pulmonary  circulation. 

While  mechanical  respiration  remained  a  valuable 
adjunct  of  laboratory  experiment  for  almost  250  years, 
its  failure  as  a  human  resuscitative  measure  in  the 
practice  of  such  surgeons  as  LeRoy  of  France,  and 
Monroe  and  Dalrymple  of  England,  forced  the  scien- 
tist, John  Erichson,  in  1845,  to  conclude  that,  "In 
spite  of  all  the  improvement  and  modifications  of  the 
technique  and  the  methods  of  inflation  by  bellows,  me- 
chanical respiration  never  again  came  into  favor  and 
was  speedily  forgotten  when  the  postural  methods 
came  into  use." 

Marshall  Hall  was  especially  severe  in  his  con- 
demnation of  forced  mechanical  respiration  by  means 

♦An  address,  with  demonstrations,  delivered  at  the 
time  of  the  International  Clinic  Week  at  the  New  York 
Polyclinic  Medical  School  and  Hospital,  during  the  In- 
ternational Surgical  Congress,  April,  1914. 


of  bellows,  and  until  1887  the  postural  resuscitative 
methods  of  Hall,  Sylvester,  Schaffer,  and  Howard 
were  extensively  employed. 

On  July  23,  1887,  Dr.  George  Edward  Fell  of 
Buffalo,  N.  Y.,  after  all  the  poslural  methods  of  re- 
suscitation had  been  tried  and  failed,  by  means  of 
forced  respiration  saved  the  life  of  a  patient  who  had 
taken  twenty  grains  of  morphine  and  some  chloral 
hydrate,  even  after  the  pupils  had  dilated  in  the  last, 
stage  of  asphyxia.  Within  about  three  months  follow- 
ing, Prof.  Dr.  Boehm  of  the  Allgemeines  Krankenhaus 
in  Vienna  saved  the  life  of  Dr;  Langer  by  the  same 
method. 

Other  successful  cases  of  a  similar  character  fol- 
lowed, and  established  a  new  epoch  of  artificial  respira- 
tion. In  practice  Dr.  Fell  used  an  especially  devised 
face  mask  and  a  trachectomy  tube,  and  later  an  in- 
tubation tube,  the  invention  of  Dr.  O'Dwyer,  connected 
to  a  single  bellows  and  provided  with  a  coronet  piston 
exit  valve,  by  the  manipulation  of  which  inflation  and 
deflation  of  the  lungs  could  be  made  to  duplicate  nor- 
mal breathing.  In  one  instance,  the  case  of  Dr,  Wil- 
liams, reciprocal  respiration  was  continued  intermit- 
tently during  four  days,  with  recovery  of  the  patient, 
and  without  any  imtoward  pulmonary,  laryngeal  or  sys- 
temic complications. 

It  w^as  through  the  incentive  given  to  artificial  respi- 
ration by  the  introduction  of  Felfs  method  of  '^forced 
respiration/'  and  his  adaptation  of  etherization  to  the 
technique,  that  the  surgery  of  the  thorax,  through  its 
utilization,  i>ecame  a  possibility.  F.  W.  Parham,  of 
New  Orleans,  was  the  first  to  successfully  remove  a 
sarcomatous  growth  from  the  walls  of  the  thorax, 
using  **  forced  respiration  anesthesia"  by  the  Fell- 
O'Dwyer  method,  for  purposes  of  the  narcosis  and 
combating  pneumothorax.  The  operation  was  per- 
formed under  reciprocal  breathing,  and  the  chest  walls 
were  closed  with  the  lungs  fully  inflated.  Complete 
recovery^  of  the  patient  ensued. 

About  1896  the  French  surgeon,  Tuffier,  in  associa- 

*^/^n  vvith  Hallion,  after  exhaustive  intrathoracic  ex- 

ntaiion  under  continuous  insufflation,  concluded 


that,  **the  success  of  this  method  on  animals  justified 
its  use  in  man."  In  1902.  Matas  turned  his  attention 
to  a  solution  of  the  surgical  problems  involved  in  pneu- 
Inothorax, 

Kuhn,  of  Cassel,  who  had  made  intubation  a  specialty 
since  1895,  in  1905  came  out  with  a  positive  differential 
method  for  compensating  pneumothorax,  based  on  in- 
sufflation by  intubation.  He  at  first  closed  the  mouth 
tight,  but  in  1908  improved  his  previous  technique  by 
introducing  two  tubes  in  one,  a  narrow  tube  for  in- 
bound compressed  air  and  a  wider  one  for  the  exhaust. 
After  many  experiments  on  the  human  being,  Kuhn 
found  it  advisable  to  keep  the  tube  out  of  the  trachea, 
and  to  stop  it  just  below  the  larynx.  While  Kuhn 
demonstrated  the  pulmonary  application  of  anesthesia 
by  intubation  to  Czerny  of  Heidelberg,  Trendelenburg 
of  Leipsic,  Angerer  of  Munich,  and  Lotsch  of  Berlin, 
visiting  each  of  these  surgeons  personally,  nevertheless 
the  method  was  not  favorably  received  for  use  in  intra- 
thoracic surgery  on  the  human  subject. 

In  1908.  Robinson  of  Boston  intubated  through  the 
mouth  to  the  bifurcation  of  the  trachea,  sending  in  air 
under  pressure  through  a  canula.  and  letting  the  ex- 
haust escape  by  way  of  the  remaining  lumen  of  the 
trachea.  Later  Robinson  investigated  the  Volhard- 
Sollman  method  of  oxygen  insufflation,  by  means  of 
which,  during  animal  experimentation,  life  could  be 
sustained  without  distention  of  the  lungs;  but  he  was 
distracted  from  perfecting  this  or  the  air-insufflation 
technique  by  becoming  interested  in  progressive  im- 
provements which  he  made  in  both  the  Brauer  and 
Sauerbmch  methods. 

Mikuhcz,  however,  must  be  credited  with  the  first 
systematic  investigation  of  the  physiological  problems 
besetting  intrathoracic  su^ger}^  At  his  suggestion  in 
1903,  Sauerbruch  began  a  series  of  experimental  re- 
searches, and  in  1904  completed  cabinets  for  intra- 
thoracic surgery,  using  respectively  positive  or  nega- 
tive pressure. 

While  Sauerbruch  soon  discarded  his  hyperatmos- 
pberic  apparatus  in  favor  of  his  negative -pressure  cab- 
inet,  Brauer,   working   independently,   developed   the 
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first  poshive-pressurt*  chamber  to  come  into  general 
use.  The  apparatus  devised  by  Karewski  resembled 
closely  that  of  Bauer,  as  did  also  the  initial  cabinets 
of  Jane  way  and  Cireen,  The  devices  of  Tiegel  and 
Brat-Schmteden  were  essentially  of  the  emergency  or 
laboratory  type,  although  an  effort  was  made  to  adapt 
them  to  the  more  exacting  requirements  of  intra- 
thoracic surgery  on  the  human  subject. 

What  Carrel  has  termed  the  "classical  type"  (cabi- 
net )  of  apparatus  has  found  its  apotheosis  in  the  new 
intrathoracic  surgical  pavilion  of  Willy  Meyer  at  ihe 
German  Hospital.  New  York,  in  which  it  is  possible 
to  operate  differetuiab  positive  or  negative  pressure  at 
will. 

Until  the  present  popularization  of  ititratracheal  in- 
sufflation by  the  Aleltzer-Auer  technique,  whatever 
rea!  progress  has  been  made  in  intrathoracic  surgery 
on  the  human  subject  must  be  credited  to  the  "classical 
style**  of  apparatus, 

111  190H  Meltzer  saw  Sauerbrucb  doing  intrathoracic 
surgery,  and  later  w^itnessed  some  of  Willy  Meyer's 
operations  at  the  Rockefeller  Institute,  and  seeing 
both  pleural  cavities  W'ide  open  and  the  animals  con- 
tinuing to  breathe,  but  not  trusting  the  evidence  of  his 
owTi  eyes  he  went  into  his  laboratory  to  verify  the  ex* 
periments.  A  year  later,  in  association  with  Dn  Auer, 
he  published  an  article  on  ^'Continuous  Respiration 
Without  Respiratory  Movements/*  After  Meltzer  had 
perfected  the  technique  of  ituratracheal  insufflation  in 
his  laboratory,  Elsberg,  with  the  assistance  of  Yank- 
auer,  developed  an  apparatus  for  its  use  on  the  human 
subject,  and  personally  administered  anesthesia  by  this 
method  for  a  successful  thoracotomy  performed  by  Dr, 
Lilienthal  at  Mt.  Sinai  Hospital  in  1910. 

Meanwhile.  Morrison  Davies,  after  a  thorough  in- 
vestigation of  all  the  intrathoracic  apparatus  and 
methods  in  vogue,  perfected  and  used  a  hyperatmos- 
phcric  device,  combining  both  the  advantages  of  the 
cabinet  and  intratracheal  insufflation  techniques,  and 
to  Elsberg.  and  Peck  (New  York)  and  Da  vies  (Lon- 
don) belong  the  credit,  not  only  of  adapting  intra- 
tracheal   insufflation    to    the    requirements    of    intra- 


thoracic  surgery,  but  also  of  demonstrating  its  value 
as  a  technique  of  narcosis  in  the  surgery  of  the  head 
and  neck. 

While  the  '^classical  type''  of  the  cabinet  and  intra- 
tracheal style  of  apparatus  are  in  apparent  competition 
for  supremacy,  still  each  has  its  possibilities  and  its 
limitations,  and  further  clinical  experience  alone  will 
determine  their  respective  utility  in  certain  definite 
intrathoracic  surgical  procedures. 

Physiological  Considerations. — Progress  in  intra- 
thoracic surgery  has  depended  absolutely  on  the  me- 
chanical control  of  pneumothorax  during  the  opera- 
tive procedure.  This  mechanical  control  has  varied  in 
different  methods  from  that  of  Hook,  now  repre- 
sented by  the  Meltzer-Auer  technique,  in  which  the 
lungs  for  certain  periods  have  been  so  distended  by 
a  constant  current  of  air  as  to  preclude  more  or  less 
any  respiratory  movements,  to  that  of  Volhard-Soll- 
man,  in  which  the  lungs  have  been  allowed  to  collapse, 
while  a  current  of  oxygen  sustained  life. 

However,  for  all  practical  purposes,  reciprocal 
breathing,  under  manometrically  controlled  positive, 
negative,  or  differential  pressure,  has  proven  the  only 
safe  method  of  compensating  pneumothorax  during  in- 
trathoracic operations  upon  the  human  subject. 

Any  consideration  of  pneumothorax  involves  an 
understanding  of  some  elementary  facts  of  the  respira- 
tory mechanism.  Respiration  is  made  possible  in  the 
thorax  of  the  human  subjects  by  a  partial  vacuum 
existing  in  the  pleural  space  after  the  contraction  of 
the  lungs  during  expiration.  This  vacuum  is  repre- 
sented by  a  varying  negative  pressure  of  from  4  to 
10  mm.  of  mercury.  Consequently  thoracotomy  re- 
quires either  positive-pressure  insufflation,  with  or 
without  respiratory  movements,  or  autorespiration  in 
the  negative  or  differential  pressure  cabinet,  to  pre- 
vent the  collapse  of  the  lung  resulting  in  dyspnea,  dis- 
placement of  the  thoracic  viscera,  shock,  and  death. 

With  the  body  of  the  patient  within  the  cabinet  in 
.which  the  air  has  been  rarefied  to  approximately  the 
negative  pressure  in  the  pleural  cavity  (4  to  10  mm.) 
and  the  head  of  the  patient  is  outside  the  chamber, 
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pemiittiiig  the  respiring  or  normal  pressure  atmosphere, 
Sauerbruch,  by  varying  the  negative  pressure,  as  re- 
quired, has  been  able  to  conduct  intrathoracic  opera- 
tions with  ahnost  the  same  confidence  as  in  abdominal 
surgery.  In  the  Meyer  cabinet  differential  pressure 
allows  the  surgeon  to  use  positive,  negative,  or  com- 
binations of  both  pressures  as  needed.  The  great 
distinction  between  the  cabinet  control  of  pneumo- 
thorax and  intratracheal  insufflation  is  that  in  the 
former  autorespiration  is  depended  on  to  conserve  life, 
and  already  overtaxed  and  weakened  nerve  centers 
are  called  upon  to  formidate  respiratory  impulses, 
while  during  intratracheal  insufflation  these  centers 
can  be  made  to  remain  passive,  thereby  adding  a  de- 
termining factor  between  success  and  failure.  More- 
over, in  some  operative  procedures  those  muscles 
which  j>articipate  in  respiration  are  rendered  inactive, 
thereby  making  the  use  of  intratracheal  insufflation  all 
the  more  imperative.  This  demand  is  accentuated 
whenever  during  the  course  of  any  intrathoracic  pro- 
cedure dislocation  of  the  posterior  lobes  of  the  lungs 
inhibits  the  usual  respiratory  movements. 

Respiratory  movements  are  not  otily  concerned  in 
the  aeration  of  the  lungs,  but  also  contribute  a  factor 
essential  to  the  normal  maintenance  of  the  pulmonary 
circulation  and  of  considerable  importance  to  that  of 
the  systemic.  Thus  the  pulmonary  circulation  may  be 
regarded  as  of  double  function — the  ventricular,  im- 
pelling the  blood  onward  with  rapid  pulsations  of  the 
cardiac  rhythm,  while  the  lungs  contribute  the  slower 
but  more  voluminous  impulses  of  the  respiratory  cycle. 
(Da  vies.) 

Hence  it  Is  that  during  intratracheal  insufflation 
Meltzer  has  found  it  inad\nsable  to  use  a  pressure 
which  altogether  suspends  respiratory  movements,  re- 
sidting  in  apnea  and  CO^>  asphyxia*  and  suggests  that, 
in  so  far  as  it  is  possible  or  necessary,  the  lungs  be 
periodically  deflated  five  or  six  times  to  secure  not  only 
a  more  satisfactory  diffusion  of  the  air  and  anesthetic 
in  the  smaller  bronchi  and  alveoli,  but  also  to  eliminate 
CO.  accunuilation,  and  further  to  preserve  the  stimu- 
lus of  respiratory  movements  upon  the  pulmonary  and 


systemic  circulations.  In  cases  of  open  pneumothorax 
in  which  the  respiratory  mechanism  is  not  paralyzed, 
spontaneous  respirations  offer  the  required  aid  to  con- 
tinuous intratracheal  insufflation. 

How  eve  r»  it  is  always  advisable  to  arrange  for  occa- 
sional  interruptions  of  the  continuous  insufflation, 
especially  in  of>e rations  in  which  the  thorax  has  to  be 
laid  wide  open  and  the  posterior  and  inferior  portions 
of  the  lungs  have  to  be  dislocated,  in  which  condition 
spontaneous  respirations  are  of  no  avail  The  occa- 
sional deflation  of  the  lungs  insures  the  continuance 
and  efficiency  of  the  pulmonary  ventilation  under  all 
circumstances.  It  is  essential  however,  that  this  de- 
flation be  not  allowed  to  result  in  a  complete  collapse 
of  the  lung,  for  reinflation  under  the  circumstances 
may  leave  portions  of  the  lung  atelectatio. 

Moreover,  such  deflation  is  valuable  as  a  diagnostic 
factor  in  differentiating  healthy  from  pathological  lung 
tissue  by  the  change  of  color  and  the  presence  or  ab- 
sence of  proper  distention.  Again,  [>artial  deflation  is 
useful  in  left -sided  pneumothorax,  particularly  in  su- 
turing the  wounds  of  the  heart,  under  which  circum- 
stances hemorrhage  from  the  heart  wound,  according 
to  Friedrich,  diminishes  in  proportion  as  the  lungs  are 
allowed  to  collapse. 

The  partial  pneumothorax  thus  becomes  the  regula- 
tor of  the  hemorrhage  and  is  allowed  to  persist  until 
suture  of  the  heart  wound  has  been  completed,  after 
W'hich  the  pericardium  and  pleura  are  closed  with  the 
lungs  properly  reinflated. 

Extensive  laboratory  experiments,  which  have  been 
verified  by  post-operative  results  in  the  human  sub- 
ject, prove  conclusively  that  so  far  as  respiratory  com- 
plications are  concerned  intratracheal  insufflation  is  an 
innocuous  procedure  even  in  the  presence  of  the  lobar 
pneumonia.  Also,  it  has  been  found  in  practice  that 
the  recurrent  air-stream  through  the  trachea  precludes 
the  possibility  of  aspirating  vomited  material  or  hem- 
orrhage from  the  pharjnix. 

Physiologically,  the  intrinsic  value  of  intratracheal 
insufflation  is  exemplified  not  only  in  the  original  work 
of   Fell,   but  also   in   the   laboratory   experiments   of 


Shaklee  and  Githens  on  the  treatment  of  strychnine 
poisoning,  in  which,  although  the  very  centers  of  respi- 
ration were  paralyzed,  intratracheal  insufflation  reached 
the  climax  of  its  usefulness  as  a  measure  of  resuscita- 
tion and  the  conservation  of  life. 

Meltzer  has  also  found  that  anesthesia  by  intratra- 
cheal insufflation  is  far  superior  in  many  respects  to 
the  usual  methods  of  administering  ether.  The  anes- 
thesia is  much  safer,  far  more  readily  controlled;  less 
of  the  anesthetic  agent  is  used,  patients  go  under  and 
come  out  more  rapidly,  and  an  efficient  method  of  ar- 
tificial respiration  is  immediately  at  hand  to  take  care 
of  untoward  complications. 

In  recent  studies  on  the  influence  of  intratracheal 
insufflation  on  blood  pressure  and  respiration,  Meltzer 
and  Githens  found  that  a  manometric  pressure  of 
from  30  to  40  mm.  and  a  percentage  of  ether  just  suf- 
ficient to  complete  anesthesia,  from  50  to  75  per  cent, 
were  innocuous,  but  that  an  increase  of  pressure  and 
the  percentage  of  ether  for  any  appreciable  length  of 
time  would  result  in  an  undulating  fall  of  blood  pres- 
sure, a  slowly  and  diminished  excursion  of  respiratory 
movements,  with  final  cessation  of  breathing,  although 
the  heart  continued  to  beat. 

Resuscitation  was  possible  in  animals  within  twenty 
minutes  by  the  insufflation  of  pure  air.  From  the  ex- 
periments it  appeared  that  an  overdose  of  ether  first 
paralyzed  the  functions  of  the  medulla,  and  then  much 
later  the  functions  of  the  heart.  Hence  the  cau- 
tion in  administering  intratracheal  insufllation  to  re- 
duce the  ethery  percentage  in  ratio  to  the  shallowness 
and  diminished  rate  of  respiration. 

Untoward  respiratory  and  associated  cardiac  com- 
plications may  also  result  from  operative  manipula- 
tion of  the  vagi  and  their  branches,  and  the  resulting 
false  apnea  may  be  controlled  by  the  hypodermic  use 
of  atropin. 

An  increase  of  pressure,  accomplished  either  by 
means  of  the  air  current  or  indirectly  by  momentary 
pressure  on  the  larynx,  is  valuable  not  only  in  gauging 
the  proper  distention  of  the  lung,  but  also  in  obviating 
cyanosis  and  in  overcoming  the  resistance  of  neurotic 


individuals  to  the  anesthetic  effects  of  the  ether.  All 
investigators  have  found  it  expedient  to  add  a  tank  of 
oxygen  to  their  armamentarium  for  intratracheal  in- 
sufflation.  Under  certain  circumstances  a  persistent 
cyanosis  will  develop,  which  nothing  short  of  oxygena- 
tion  will  control. 

While  Brauer  uses  the  Roih-Drager,  and  Davies  the 
Alcock  regulating  chloroform  apparatus  in  conjunction 
with  mechanical  respiration  for  purposes  of  pulmon- 
ary anesthesia ♦  ether  seems  to  he  a  far  safer  agent  for 
routine   narcosis  hy   this   method. 

As  early  as  1827,  Portal  produced  an  artificial  pneu- 
mothorax without  thoracotomy  hy  the  injection  of  sul- 
phuretted hydrogen  gas  into  the  thoracic  cavity  to  place 
the  lung  at  rest  when  aflfected  with  tuberculosis, 
Holmgren  pursued  the  same  principle  of  treatment  for 
unilateral  pulmonary  tuberculosis  even  in  cases  in 
which  adhesions  between  the  visceral  and  parietal 
pleura  contraindicated  its  use.  Hamman,  of  Johns 
Hopkins,  is  now  utilizing  a  similar  technique  with  ni- 
trogen gas.  In  the, presence  of  adhesions,  the  pre- 
liminary injection  of  saline  solution  to  collapse  the 
lung  is  advisable  before  injecting  the  gas  to  produce 
the  theraj>eutic  pneumothorax. 

I'erforation  of  the  thoracic  wall  does  not  always 
result  in  pneumothorax,  unless  the  opening  is  larger 
in  diameter  than  that  of  the  glottis,  or  is  valve-like  in 
character  as  in  oblique  jjimcture  of  wounds.  As  a  rule, 
pneumothorax  will  disappear  when  the  opening  in  the 
chest  wall  has  been  closed  by  the  adjacent  integumen- 
tary structures.  These  two  facts  have  enabled  sur- 
geons, by  means  of  tubes  under  water  and  the  use  of 
rubber  tissue  dressings,  to  allow  for  post-operative 
dx^inage  of  the  thorax  without  artiticial  control  of 
pneimiothoi^x. 

Technique  of  1  ntratraiiwal  fnsitfflatian  Anesthesia. 
— Apparatus  for  intratracheal  insufflation  anesthesia 
has  multiplied  rapidly  since  the  popularization  of  the 
method  by  Elsberg,  However,  all  apparatus  is  similar 
in  certain  essentials.  The  source  of  air  current  may 
be  provided  by  foot  bellows,  hand-driven  or  eV^tlXK- 
d^Dy-dnven  pumps,  and  tanks  of  compressed  'a\t.  TW 
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air-current  may  pass  directly  into  the  ether  container, 
or,  as  is  more  advisable,  is  stored  in  a  low-pressure 
tank  or  gasometer,  from  which  it  passes  into  a  Wolf 
bottle,  to  be  heated  and  moistened,  and  thence  by 
regelating  valve,  either  directly  into,  or  only  partially 
through  the  ether  container,  thereby  providing  for 
aeration  pure  and  simple  or  insufflation  with  varying 
percentages  of  ether. 

Also  a  source  of  oxygenation  is  an  expedient  ad- 
junct. The  tube  from  the  apparatus  connects  with  a 
mercury  manometer  and  thence  to  the  intubation  tube. 

Da  vies,  adopting  Kuhn*s  idea  of  a  double  intubation 
tube,  uses  a  manometer  to  gauge  the  inlet  and  outlet 
air  pressures. 

All  experimenters  have  concluded  that  for  the  Melt- 
zer-Auer  technique  a  silk- woven  catheter  30  cm.  long 
and  of  a  diameter  one-half  that  of  the  glottis,  usually 
from  22  to  26  of  the  French  scale,  serves  as  the  best 
intubation  tube.  It  should  have  an  opening  similar 
to  the  rectal  tube  at  the  tracheal  end,  should  be  abso- 
lutely smooth  and  semi-rigid  to  prevent  it  from  being 
expelled  by  coughing  or  from  being  compressed  while 
in  position. 

Its  introduction  is  best  accomplished  after  the  pre- 
liminary introduction  of  narcosis  by  ethyl  chloride- 
ether  or  nitrous  oxide-oxygen-ether  anesthesia. 

Intubation  h  greatly  facilitated  by  means  of  either 
the  Jackson  direct  laryngoscope,  Fischer *s  modifica- 
tion of  Hayes*  instrument*  or  the  introducer  devised 
by  Cotton.  After  the  patient  has  been  deeply  nar* 
cotized,  the  mouth  is  opened  wide  and  so  held  by  a 
gag.  The  head  is  well  brought  forward  and  the 
tongue  pulled  forward  by  an  assistant  until  the  open- 
ing of  the  larynx  is  brought  into  view.  The  metal 
guide  is  introduced  into  the  opening  and  the  intubation 
tube  is  gently  pushed  onward  until  it  is  seen  to  pass 
over  the  epiglottis  into  the  larynx,  after  which  the 
metal  guide  is  withdrawn  and  the  tube  is  pushed 
further  into  the  trachea  until  it  meets  an  obstruction, 
which  is  either  the  wall  of  the  right  bronchus  or  the 
bifurcation  of  the  trachea.     It  is  then  withdrawn  an 
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inch  and  is  anchored  in  position  to  special  mouth  gags 
provided  for  the  purpose. 

The  distance  from  the  incisors  to  the  bifurcation  of 
the  trachea  is  from  nine  to  ten  inches  in  the  infant, 
twelve  in  a  child,  and  about  seventeen  inches  in  the 
adult.  The  glottis  in  the  adult  is  one-half  the  distance 
between  the  incisors  and  the  bifurcation  of  the  trachea, 
and  Elsberg  suggests  making  the  intubation  catheter 
accordingly  to  insure  greater  accuracy  in  adjusting  its 
location. 

One-eighth  to  one- fourth  grain  of  morphine  hypo- 
dermically  ten  minutes  before  the  administration  of 
ether  to  reduce  the  irritability  of  the  larynx;  or  from 
twenty  minutes  to  half  an  hour  previously  when  pre- 
liminary anesthesia  by  ether  is  not  resorted  to.  The 
induction  of  narcosis  by  intratracheal  insufflatioii  pro- 
duces spasmodic  coughing  while  the  patient  remains 
conscious. 

With  the  intubation  tube  hn roduced  to  the  correct 
position,  air  may  be  heard  rushing  through  the  cath- 
eter Spasm  of  the  larynx  may  now  occur  for  a  few 
moments,  but  is  of  no  consequence.  At  this  juncture 
the  tul>e  from  the  apparatus  is  connected  to  the  cath- 
eter with  the  pressure  gauge  of  the  manometer  con- 
trolling the  air  supply  at  20  mm,  and  the  ether  per- 
centage at  50.  If  the  lungs  are  not  kept  properly 
distended  by  a  pressure  of  from  10  to  20  mm.  Hg,  the 
intratracheal  tube  is  either  out  of  position  in  the  right 
bronchus  or  is  too  small  and  is  allowing  too  much  air 
to  escape  by  way  of  the  trachea.  In  the  first  instance, 
the  tube  must  be  retracted,  and  in  the  second  either  a 
larger  sized  tube  must  l>e  introduced  or  else  slight 
compression  of  the  trachea  around  the  tube  at  the  jugii- 
lum  causes  CO»  accumulation  and  cyanosis. 

Complete  muscular  relaxation  is  usually  obtained 
with  from  50  to  75  per  cent,  of  ether,  and  during  the 
course  of  narcosis  the  breathing  is  quiet,  respirations 
are  reduced  by  one-third,  the  face  remains  pink,  while 
the  veins  of  the  forehead  become  prominent ;  the  pulse 
usually  remains  full,  Ijounding  and  regular,  the  pupils 
do  not  dilate,  and  frequently  the  corneal  reflex  is  ac- 
tive* so  much  so  that  the  condition  of  the  \>a\Wul  \s 
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nkther  one  of  aiia^es»  than  anesthesia.  Reaction  from 
the  anesthesia  is  so  rapid  that  care  must  be  exercised 
to  keei>  lip  etherization  throughout  the  entire  opera- 
ticMU.  The  depth  of  tiarco>U  is  comrollcd  by  increasing 
the  air  pnrssiife  and  the  pea-entage  of  ether,  while  at 
the  sanK  UBie  avoiding  a  condition  of  apnea,  which 
^»^«^r^o»<t  at  pressures  of  from  50  to  40  mm,  C\ano- 
si^aaA  Ae  »ccttnwilation  of  CO*  during  the  operative 
are  controned  by  periodic  deflation  and  oc- 
OKT^enation  with  air.  Pure  oxygen  is  dan- 
MVff^BS  M  acvottnt  of  its  toxicity  when  its  tension 
laiiLWiw:'  IKA  great*  and  it  is  too  freely  absorlied  by 
riie  cuvtditioiu 

At  the  cfcx^  of  anesthesia,  ether  is  turned  off,  and 
Pttie  air  or  a  combination  of  air  and  oxygen,  is  in- 
cntder  sKghlly  increased  pressure  to  blow  out 
edier  frwn  the  trachea  and  alveoli.    Patients  come 
from  under  the  influence  of  pulmonary  anesthesia 
thb  method  almost  as  soon  as  the  insufllaiion  is 
tinued  and  the  tracheal  tube  removed.    Apnea  is 
nt  lor  a  tew  moments  after  the  removal  of  the 
^vHtibaition  tube,  but  regidar  breathing  is  then  rapidly 
i-t^established.      Post-aneslhetic    vomiting,    headache, 
Ldvspnea  and  cardiac  complications  are  of  rare  occur- 
ence.    Post-operative  pneumonia,  mterstitial  emphy* 
seitw  and  pleural  etfusions  have  followed  intrathoracic 
oii^rations  done  under  both  cabinet  and  intratracheal 
inculcation  methods  and  the   determining  etiological 
lacior  in  the  complication  has  not  been  readily  deter- 
lined.    However,  caution  must  be  directed  to  a  tech* 
al  niishap  which  may  occur,  and  that  is  an  acci- 
lal  injection  of  fluid  ether  into  the  lungs.    Fischer 
les  a  case  in  his  own  experience  in  which  death  re- 
ed from  this  contretemps  and  the  mishap  has  oc- 
rred   in    laborator)-   experiments.      Only   ap}>aratus 
nould  be  used  which  mechanically  precludes  the  pos- 
ibility  of  such  an  occurrence. 
Again,  post-operatively,  it  may  become  necessary  to 
insufJIation  without  anesthesia  to  control  shock, 
ing  respiration  and  circulation,  and  to  pre* 
eflfusions.    Under  such  circtmistances  the 
Fell   in   saving  life  under   the   most   dis- 
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heartening  conditions  must  be  remembered,  and  the 
method  pursued  to  its  limits. 

Aside  from  its  value  purely  as  a  resuscitative  meas- 
ure in  asphyxia,  drowning,  poisoning  from  drugs  and 
anesthetics,  the  convulsive  stage  of  rabies  and  tetanus, 
impaired  respiratory  function  in  certain  diseases,  it 
must  also  be  remembered  that  intratracheal  insuffla- 
tion as  a  method  of  anesthesia  is  a  very  desirable  ad- 
junct to  the  surgery  of  the  head  and  neck,  and  espe- 
cially for  operations  on  the  spine  when  the  patient 
must  be  placed  flat  on  the  stomach  during  the  course 
of  operative  procedure. 

While  etherization  in  association  with  intratracheal 
insufflation  appears  to  be  the  safest  form  of  anesthesia 
for  intrathoracic  operations,  Boothby,  after  using  the 
nitrous  oxide-oxygen-ether  technique,  has  been  favor- 
ably impressed  with  the  latter  method,  and  Willy  Meyer 
also  suggests  that  the  innocuousness  of  nitrous  oxide 
may  play  an  important  role  in  conserving  patients 
under  thoracotomy  the  additional  shock  of  a  poisonous 
anesthetic  agent. 
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From  The  Lancet-Clinic,  July  29,  1911. 


THE  THORAX.* 

BY  B.  MERRILL  RICKETTS,   M.D., 
CINCINNATI. 

THE  subjects  for  consideration  (surgery  of  thorax 
and  its  viscera)  ^re  probably  first  in  importance 
in  modern  surgery,  because  of  their  vital  and  in- 
accessible characteristics,  frequent  injury  and  disease, 
and  because  they  have  been  the  last  of  the  organs  of  the 
trunk  to  be  subjected  to  the  hand  of  the  surgeon.  Es- 
pecially is  this  true  of  elective  surgery — emergency 
surgery,  more  or  less  limited  in  its  character,  having 
been  done  from  time  immemorial.  It  will  not  be  the 
province  of  our  effort  to  deal  profoundly  with  the 
embryological  and  minute  anatomical  structures  oi 
the  .thorax  and  its  viscera;  nor  will  their  fundamental 
physiological  aspects  be  considered.  It  will,  however. 
be  necessary  to  consider  them  somewhat  grossly  from 
time  to  time  for  better  elucidation.  To  accomplish 
this,  it  is  necessary  to  quote  freely  from  various  au- 
thors upon  the  subject  of  embryology.  The  middle 
portion  of  the  embryo  is  divided  into  proto-vertebrae, 
which  may  be  seen  on  the  fifteenth  day,  but  there  are 
no  traces  of  limbs  on  that  day.  A  sharp  bend  in  the 
middle  of  the  back  is  perceptible,  but  this  (luestion  has 
not  been  determined.  About  thirty-five  pairs  of  the 
proto-vertebrae  may  be  seen  through  the  skin  on  this 
day.  The  sharp  bend  in  the  back  opposite  the  yolk- 
sac  disappears  at  the  end  of  the  twenty-first  day. 
when  the  vertebrae  become  more  distinct.  Tlie  Wolftian 
ridges  having  made  their  appearance  on  the  twentietli 
day,  two  vertebrae  are  especially  distinct  at  this  time, 
one  opposite  the  posterior  end  of  the  heart  and  one 
opposite  the  allantoic  stalk,  respectively,  and  they  rep- 
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resent  the  rudiments  of  the  upper  and  lower  extrem- 
ities. 

On  the  twenty-seventh  day  the  back  becomes 
straightcr,  and  the  proto-vert^ebrre  are  so  well  defined 
that  the  eight  cer%^ical,  twelve  thoracic,  five  lumbar, 
five  sacral  and  five  caudal  veterbrae  with  tiie  tail,  may 
be  readily  distinguished.  The  roof  of  the  attach- 
ment of  th-e  arm  may  be  seen  extending  from  the 
fifth  cervical  to  the  second  thoracic  vertebra.  The 
Wolffian  ridge  connecting  the  arm  and  leg  of  each 
side  is  still  present,  but  not  well  defined.  The  back 
becomes  straighter,  and  the  bony  elements  begin  to  give 
the  body  shape  about  the  forty-second  day.  The  body 
is  formed  by  the  sixtieth  day.  so  that  it  has  assumed 
human  form.  The  sixth  month  finds  the  sternum  well 
developed  and  becoming  ossified. 

The  thora.x  is  constant  throughout  animal  and  insect 
hfe»  and  its  comparative  study  is  therefore  exceed- 
ingly interesting.  The  same  principles  more  or  less 
obtain  with  all,  especially  fish,  reptiles,  birds  and  mam- 
mals, but  it  is  the  thorax  of  man  to  which  attention 
will  be  directed.  The  best-developed  side  of  the  tho- 
rax is  that  which  corresponds  to  the  hand  which  is 
most  active. 

The  hard  structures  entering  into  its  composition 
vary  great ly»  as  do  also  their  shape  and  consistency. 
When  mature  it  is  pear-shaped,  and  bounded  above  by 
the  soft  structures  of  the  neck,  behind  by  the  verte- 
bra? and  ribs,  at  the  sides  by  the  ribs,  in  front  by  the 
ribs  and  sternum  and  below  by  the  diaphragm. 

It  is  one  of  the  first  parts  of  the  body  recognized  io 
fetal  life,  being  noticeable  as  early  as  the  twenty-first 
day.  Of  its  hard  structures  in  man.  the  cartilages 
constitute  about  12  f>er  cent,,  the  vertebrae  t>etwcen 
f»0  and  70  per  cent.,  and  the  ribs  abtiut  20  f>er  cent. 

Comparison  of  the  thoraces  of  mammals  more 
closely  resembling  that  of  man  is  necessary.  In  many 
of  the  vertebrates  there  is  no  partition  wall  separating 
the  thoracic  from  the  abdominal  visecra ;  but  when 
those  more  highly  organized  are  approached,  the  struc- 
tures known  as  the  diapliragm  will  he  found,  however, 
often  very  imperfectly  developed. 


The  thorax  surrounds  the  organs  of  circulation 
and  respiration  with  their  sac,  pericardium  and  pleurae, 
and  through  it  in  all  animals  pass  the  pneumogastric 
nerve,  the  esophagus,  ductus  thoracicus,  the  large  blood 
vessels  supplying  the  upper  and  lower  extremities,  thy- 
mus and  bronchial  glands,  and  mediastinal,  pleural 
and  pericardial  spaces.  The  soft  structures  enveloping 
the  thorax,  fasciae,  fat  and  skin,  with  their  nerves, 
blood  and  lymphatic  vessels  are  also  to  be  reckoned 
as  surgical  entities. 

Any  variation  of  one  or  more  of  these  structures 
from  normal  is  due  to  injur}-  or  one  or  more  of  the 
diseases  herein  to  be  enumerated.  However,  the  soft 
structures  will  not  be  considered  in  this  work,  except 
so  far  as  they  directly  concern  thoracic  surgery.  Many 
diseases,  such  as  pneumonitis,  pleuritis,  pericarditis, 
mediastinitis,  tuberculosis,  and  some  of  those  due  to 
mycoses  and  parasites  are  not  necessarily  surgical,  but 
they  may  become  so  at  any  time  during  their  ex- 
istence. 

Indie  at  icujis. — Injuries,  deformity,  carcinoma,  sar- 
coma, dermoid  cyst,  fibroma,  lymplKjma,  lympha- 
denoma,  lipoma,  gummata.  chondroma,  tuberculosis, 
hydatid  cyst,  hemorrhage,  hematoma,  pus,  serum,  em- 
physema, caries,  osteomyelitis,  fistulse  anrl  cy-t-. 

Thoracic  Surgery,  as  herein  indicated.  f>ertains  to 
the  bony  and  cartilaginous  structures  anrl  the  variou-. 
tissues  and  organs  which  they  surround. 

Extra-thoracic  surgery  constitutes  all  work  external 
to  the  plurae,  i.  e.,  the  cutaneous  structure-,  mammary 
glands  and  scapulae.  The  clavicles  might  with  i)ro- 
priety  be  included,  for  they  are  within  the  ly^undaries 
of  the  thorax,  upon  and  attached  to  it. 

Intra^thoracic  surgery  is  that  which  f>ertain^  to  the 
tissues  contained  within  the  thorax,  but  many  condi- 
tions demand  both  extra  and  intra-thoracic  -urj^ery. 

Injuries  of  the  thorax  and  its  viscera  are  so  fre- 
quent and  important  that  this  work  would  not  l>e 
complete  without  the  consideration  of  tho-e  which 
do  not  necessitate  surgical  operation.  The  hard  struc- 
tures of  the  chest  and  its  viscera  may  be  injured  to  such 
a  degree,  with  or  without  laceration  of  its  overlying 
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intcgumentar}'  structures,  that  surgical  attention  with- 
out operative  iTbeasures,  other  than  some  fornt  of  dress- 
ing, may  be  necessary,  because  they  may  at  any  time 
become  surgical.  Any  condition  that  may  become  sur- 
gical  during  its  repair  should  as  a  rule  be  under  the 
surveillance  of  a  surgeon  from  its  earliest  inception. 
He  should  share  the  responsibility  with  the  attending 
physician,  who  may  not  be  surgically  inclined,  because 
the  rights  and  advantages  of  the  afflicted  can  then  be 
better  conserved. 

Deformity  of  the  thorax  may  be  the  result  of  irreg- 
ular embryological  development,  disease  or  injury  be- 
fore birth ;  or  it  may  be  due  to  trauma  during  passage 
through  the  pelvic  opening,  or  after  injury  or  disease 
of  one  or  more  of  the  hard  structures  entering  into  its 
formation.  Tuberculosis  of  the  vertebrae  and  improper 
nourishment  ( rachitis )  are  the  two  most  common 
causes, 

THORECTOMY   (PARTIAL), 

Thoreciomy,  partial,  constitutes  not  only  an  opening 
but  a  removal  of  sc>in/e  of  the  structures  of  the  tho- 
rax. The  indications  are  foreign  bodies,  neoplasms, 
caries,  cysts,  abscesses,  cardiolysis,  pneumolysis  and 
fistulae.  \Mth  foreign  bodies  it  may  be  necessary  to 
remove  one  or  more  ribs  or  caitilag^es  and  to  replace 
a  part  or  all  of  them,  but  if  a  neoplasm  is  in  the  media- 
stinal space,  a  partial,  never  a  complete,  thorectomy  is 
necessary.  Complete  would  mean  the  removal  of  all  the 
bony  structures  of  the  thorax.  If  the  neoplasm  be 
upon  the  vertebra*  or  the  diaphragm,  it  may  be  neces- 
sary to  remove  i  part  of  on^e  or  more  ribs,  but  never 
the  first  rib. 

Resection  of  ribs  and  pleura'  en  masse  is  done  when 
the  hard  structures  are  not  to  be  replaced »  w^hen  a 
larger  opening  than  an  intercostal  space  is  desired, 
and  when  it  is  to  be  maintained  indefinitely* 

Subperiosteal  resection  of  ribs  or  cartilages  may  be 
done  for  injur>%  disease,  exploration  or  for  intra- 
thoracic operations  of  any  character.  Caries  of  one  or 
more  ribs  or  cartilages  would  necessitate  their  re- 
moval and  all  additional  diseased  soft  tissues. 
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With  echinococci,  abscesses  or  blood  cysts  of  any 
character  it  may  be  necessary  to  have  perfect  drainage 
through  an  opening  large  enough  to  introduce  gauze 
packing,  and  any  pathologic  condition  due  to  disease 
or  injury  might  necessitate  removal  of  one  or  more 
ribs,  which  is  difficult  to  do  without  opening  the 
pleura. 

Cardiolysis  and  pneumolysis  require  the  removal  of  a 
part  of  the  bony  and  cartilaginous  structures.  Thick- 
ened pleurae  which  contracts  the  lung  is  then  removed. 
An  abscess  cavity  in  the  lung  will  collapse,  and  in  that 
way  become  obliterated.  So  it  is  that  the  heart  in 
cases  of  pericarditis  with  effusion,  and  where  there  are 
pericardial  adhesions  interfering  with  cardiac  expan- 
sion, the  structures  are  removed  from  over  the  heart, 
that  It  may  have  more  expansion  and  thereby  better 
perform  its  functions. 

I.VDICATIONS  FOR  THORECTOMY — INJURIES,  FOREIGN 
BODIES,  NEOPLASMS,  CYSTS,  ABSCESS,  FISTULAE,  EM- 
PHYSEMA   AND   OTHER   INTRA-THORACIC    CONDITIONS. 

Injuries  of  any  of  the  structures  of  the  thorax  or 
tissues  within  it  may  necessitate  the  removal  of  some 
of  the  bony  or  cartilaginous  walls. 

Foreign  bodies  may  be  mineral,  vegetable  or  animal 
in  character,  and  vary  in  size,  shape  and  number.  They 
may  form  within  (broncholiths),  enter  from  without 
or  through  the  bronchus,  and  may  be  of  recent  origin 
or  have  been  imbedded  indefinitely  within  the  soft  or 
bony  structures,  with  or  without  sinuses,  varying  in 
size,  shape,  number  and  location. 

Neoplasms  of  any  character  often  necessitate  the  re- 
moval of  a  part  or  all  of  one  or  more  ribs  or  cartilages, 
or  both,  and  when  not  infected,  wounds  for  such  pur- 
poses usually  remain  aseptic  and*  require  but  little  at- 
tention. 

Caries  of  bone  or  cartilages,  due  to  injury,  tubercu- 
losis, syphilis,  osteomyelitis,  malignancy  or  any  of  the 
acute  infectious  diseases,  necessitates  the  removal  of 
all  diseased  tissues.  They  are  always  infected,  and  any 
wound  made  for  their  removal  remains  so.  There  may 
be  one  or  more  foci  limited  to  one  or  more  ribs  or  carti- 
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lages  and  the  time  for  repair  may  extend  over  sev- 
eral months,  during  which  time  multiple  operations 
may  be  necessary.  Wounds  for  all  such  conditions  are 
complicated. 

Cysts  within  or  surrounding  the  bony  chest  vary  in 
kind  and  degree,  and  they  may  be  due  to  injury  or 
pathologic  organism,  such  as  tuberculosis,  osteomye- 
litis, s>7)hilis  or  parasites,  and  contain  blood,  pus  or 
serum  from  the  pleural  or  pericardial  cavities,  usually 
infected,  and  when  so  become  complicated. 

Cardiolysis  was  first  suggested  by  Brauer,  1902,  and 
performed  by  Peterson  for  cardiac  embarrassment  due 
to  fixation  of  the  pericardium  to  its  adjacent  tissues. 

Ernst  \^enus,  in  1908,  records  seventeen  such  cases 
operated  by  a  horseshoe  flap,  the  ba^  of  which  was 
over  the  third  and  fourth  ribs  with  their  cartilages 
removed.  Sometimes  the  third,  fourth,  fifth,  sixth  and 
seventh  ribs  and  their  cartilages  are  removed  when 
adhesions  are  extensive.  The  periosteum  of  all  should 
be  left  without  opening  into  the  pericardial  or  pleural 
cavities.  Such  wounds  should  not  be  infected,  and 
when  not  so  are  easily  cared  for  without  drainage. 

Abscess,  Pneumolysis, — Several  or  all  the  ribs,  ex- 
cept the  first,  with  their  cartilages  on  one  side  are  re- 
moved without  their  periosteum,  and  without  opening 
the  pleura  or  pericardium.  When  collapse  of  the  chest 
wall  is  desired  in  tuberculosis  or  other  forms  of  pul- 
monary abscess,  and  when  rapidly  done  without  the 
above  complications,  it  is  a  simple  and  effective  means 
of  giving  relief,  but  such  wounds  are  always  com- 
plicated. 

Fistula:  are  due  to  many  causes,  of  many  varieties 
and  degree.  They  may  originate  in  the  thoracic  wall ; 
the  pleural  or  pericardial  cavities,  cardiac  wall,  within 
the  lung,  bronchus,  esophagus  or  mediastinal  space, 
and  may  necessitate  removal  of  ribs  or  cartilages,  or 
they  may  be  treated  with  bismuth  paste  injected 
through  their  tract,  but  they  are  always  necessarily 
complicated.    (See  Beck  on  bismuth  paste,  p.  — ,  1910.) 

The  after-care  of  thorectomies,  especially  if  the 
pleural  cavity  is  opened,  is  more  complicated  than 
either  uncomplicated  fractures  or  thoracotomies.     If 
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the  pleura  has  not  been  penetrated  the  treatment  of 
thoracotomies  obtains  (see  thoracotomy),  but  if  the 
pleural  cavity  has  been  opened,  the  dressings  must  be 
with  reference  to  preventing  pleural  and  lung  infec- 
tion, and  keeping  the  pleural  opening  closed  that  the 
lung  may  continue  to  expand  and  thereby  functionate. 

Emphysema  of  the  Itmg,  especially  of  the  alveolar 
type,  should  be  relieved  by  dividing  several  ribs  in 
their  cartilaginous  area,  and  the  removal  of  a  segment 
of  each  rib  extending  from  and  including  the  second 
to  the  seventh.  These  segments  may  be  from  one-half 
to  one  inch  in  length,  and  in  osteo-cartilaginous  boun- 
dar>%  and  should  include  the  retro-costal  periosteum. 
If  this  does  not  improve  thoracic  mobility  there  is 
nothing  more  to  be  done.  Friedrich,  however,  recom- 
mends this  procedure  in  all  forms  of  emphysema,  stat- 
ing that  it  has  yielded  brilliant  results.  This  method 
was  first  advocated  and  practised  by  Freund,  who  con- 
tinues to  be  its  enthusiastic  supporter. 

Dressings,  somewhat  voluminous,  should  be  fre- 
quently changed,  keeping  a  pad  of  such  material  firmly 
applied  to  the  opening  during  the  entire  process  of 
changing.  If  the  opening  is  high  upon  the  chest  a 
secondary  opening  should  be  made  low^  upon  the  side 
(if  the  body  is  to  remain  recumbent)  that  gravity 
drainage  may  be  assured  with  or  without  one  or  more 
of  the  drainage  materials.  Drainage  may  in  this  way 
be  temporary  or  permanent,  periodical  or  constant,  as 
the  exigencies  of  the  case  may  require.  As  a  rule 
under  these  circumstances  irrigation  of  the  pleural 
cavity  should  not  be  done,  especially  not  with  medi- 
cated solution.  If  at  any  time  irrigation  should  be 
necessary,  the  return  flow  should  equal  the  inflow,  and 
the  irrigation  medium  should  be  sterilized  water  heated 
to  the  degree  of  tolerance.  Dressings  should  be 
changed  whenever  they  are  sufficiently  soiled,  and  with 
every  aseptic  precaution  until  pleural  adhesions  about 
the  openings  are  assured  and  the  wound  sufficiently 
closed  to  justify  their  discontinuance. 

SOFT  STRUCTURES,  RIBS  AND  CARTILAGES,  FRACTURE. 

Soft  structures  of  the  neck  seldom  concern  injuries 
and  operations  upon  the  thorax  and  its  viscera  except 
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pun(;tures  by  knife  or  gunshot^  so  that  but  little  will 
be  said  concerning  them.  (See  Lane.  "Sitrgerv  of  the 
Neck,"  pp.  1)03-1166,  1898.) 

The  sternum  is  composed  of  dense  cartilage,  and 
extends  from  the  diaphragm  to  the  neck  in  the  ante- 
rior median  line.  It  varies  in  thickness  and  width,  but 
normally  it  is  about  two  and  one-half  inches  wide.  It 
consists  of  three  pieces,  the  manubrium  extending 
downward  to  a  point  opposite  the  second  rib;  the 
glatlinhis  extending  to  the  seventh  rib,  which  is  its  last 
articulation,  and  the  zyphoid  cartilage  constituting  its 
extreme  lower  portion.  It  constitutes  about  10  per 
cent  of  the  hard  structures  of  the  thorax,  and  is  fre- 
quently subject  to  injury  and  disease.  The  zyphoid 
portion  is  usually  perforated  and  it  oiay  be  bifid.  Con- 
genital defects,  such  as  cleft,  are  common,  usually 
slight*  but  sometimes  cardiac  pulsation  may  be  dis- 
tinctly observed  through  them. 

Costal  cartilages  constitute  about  10  per  cent  of  the 
chest  wall,  and  they  are  very  commonly  subjected  to 
resection  and  cartilaginous  flaps  when  injured  or  dis- 
eased. 

Periosteum  covers  al!  the  bony  tissues  entering  into 
the  fnmation  of  the  thorax  with  the  exception  of  the 
caitilaginous  structures,  which  are  covered  v;ith  peri- 
ccndrium,  which  serves  the  same  pu»*pose.  It  is  always 
conttmed  in  injuries  and  operations  i.pcn  the  chest  and 
iih  viscera, 

Tweniv^fcfur  ribs  mtil  their  corresponding  irrtebrcr 
constitute  the  greater  portion  of  the  chest  wall.  The 
former  are  more  frequently  considered  surgically  in 
injury  and  disease  of  the  thorax  and  its  viscera. 


FRACTURES. — SIMPLE,    COXfPOUND,    COMMINUTED, 
POUND    COMMINUTILD. 
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The  ribs  ttuay  be  fractured  or  they  may  be  subject 
to  any  of  the  diseases  necessitating  surgical  interfer- 
ence. Fractures  may  be  simple,  compound,  commi- 
nutsed  or  compound  comminuted.  Pathological  condi- 
tions may  be  malignant  or  non-malignant,  neoplasms, 
osteomyelitis,  tuberculosis,  syphilis  end  osteofnata 
Any  of  these  may  attack  the  cartilages,  ribs  or  vertc- 
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brae,  and  whik  the  cartilages  and  boay  ^tnlctu^es  are 
subject  to  the  same  injuries  and  diseases,  either  may 
take  on  active  inflammation  and  result  in  carious  de- 
generation, which  may  neces>iute  the  rexnoval  oi  a 
f)art  or  all  of  any  one  or  both.  Moreohan  one  hundred 
cases  have  been  reported  due  to  the  tociilus  typho^us. 
The  periosteum  covering  the  entire  bony  structures  of 
the  chest  varies  in  thickness,  but  it  is  practically  of 
the  same  organizati<jn  and  regenerating  purj^fses. 

Seopl(MSfns,  osteomata.  carcin4^jniata  or  ech!n«<c'jcci 
may  be  present ;  they  may  be  checked  in  iheir  aAiT^. 
without  serious  consequences,  destroy  a  pan  or  ail  of 
the  bone  or  cord,  or  extenrj  directly  or  indirectly  into 
other  tissue  or  organs. 

Cysts  may  contain  blood  or  pus,  due  !o  bacteria  or 
]>arasites. 

Abscesses  are  usually  due  to  tulierculoii-.  but  they 
may  be  due  to  syphilis,  injurie-  or  iniarct-.  ;>r'^:uc:ng 
the  same  symptoms. 

l^raciures  of  the  rib>  and  cartilage*-  are  due  to  many 
causes,  usually  traumatic,  but  thev  may  be  'lue  to 
osteomyelitis,  syphilid.  ne</]>ia-m-.  or  mj^jir-ar  .i:-- 
iraction.  known  as  s|K»ntaneMUs  fracture,  t  \ua'.".y  thr 
]x>int  of  fracture  is  in  the  me<]ian  or  lateral  line,  or 
separation   from  the  cr»stal  cartila^^e-  may  en-ue. 

I'Vactiire  of  rib>,  when  <liie  to  ^lirect  vi«.]enre.  are 
usually  driven  inwanl  thr^»ugh  the  pleura  ar.<l  often 
into  the  lung.  Thi.^  is  the  cla--  of  fracture^  which 
must  freuiently  renuire  direct  -urgicai  relit: i  hy  ex- 
cision. The  fractured  ends  may  l>e  tran-\er>e.  obii^juc 
or  spicular,  the  latter  two  l>ein;i  ni'-t  -eri^ai-  herau-i- 
of  their  sharpness. 

The  second  form  of  fracture  i>  due  lo  inrHrcct  vio- 
lence, as  when  the  force  is  ap])lie<l  flistant  to  ihe  jK^inl 
of  fracture,  such  as  a  crush.  With  the-e  the  end-  are 
usually  directe<l  outward,  which  le--iTi-  the  iM.sxihil- 
ity  of  puncturing  the  lung. 

Simple  fractures  are  best  treated  hy  re-t.  depending 
ui)on  the  degree  and  number  nf  rih-  involved,  and 
location  of  the  fracture.  The  time  required  for  re- 
|>air  depends  upon  the  age  and  c«mdition  of  the  ])atient. 

Q 


oMally  fifteeo  ta  twenty  day^  m  the  yooqg  vith  good 
healthy  while  forty,  sixty  or  oinety  dajrs  may  be  re- 
qtitred^  or  union  may  noi  occur  at  all  with  those  of 
ad%'anced  age  or  in  ill  health.  If  one  rib  is  fractured 
h  U  ^u|iponefi  by«the  ribs  on  either  side,  as  with  the 
fracture  of  a  pahng  in  a  fence ;  tlie  paling  is  not  easily 
displaced,  bemuse  the  other  palings  hold  it  in  post* 
tion.  but  when  more  than  one  rib  is  fractured,  there  Is 
rHually  displacement.  WTiilc  tlie  treatment  for  the 
fracture  of  a  single  rib  is  rest,  sometimes  the  patient 
may  not  even  remain  in  a  recumbent  position^  or  may 
cmtinur  to  perform  regular  duties.  Adhesive  plaster 
is  Uiiually  of  but  little  l^ene^t  on  the  obese,  because  it 
will  become  merely  a  narrow  band.  The  most  desira- 
ble way  to  suppfjft  the  entire  chest  from  the  diaphragm 
to  the  axillary  space  is  with  a  bandage  snugly  ad- 
|uMed  with  safety  pins  placed  anteriorly.  The  pa- 
tient can  then  resort  to  abdominal  breathing  by  in- 
creasing the  number  of  respirations  to  twenty  or  thirty 
a  nitntitc.  W  hen  this  is  done  the  amount  of  oxygen 
in  increased,  permitting  the  same  amount  to  be  in- 
haled that  would  have  been  with  fifteen  nnnnal  res- 
pirations. With  these  few  instructions  the  treatment 
of  fracture  of  one  rib  is  usually  simple  if  the  lung  is 
nnr  involved ;  when  so  the  treatment  will  be  more  com- 
plicatefl.  If  the  ribs  are  separated  from  their  carti- 
lages union  is  s1t>wer  and  less  likely  than  when  the  rib 
alone  is  fractured. 

The  time  for  cartilaginous  union  is  sometimes  sev- 
i"al  months,  lint  injections  of  alcohol  in  or  about  the 
pi  lint  of  se[arntioii  sometimes  creates  enoiigb  inflam- 
mation to  hasten  union.  If,  however,  they  do  not 
itnite  with  any  of  these  methods,  they  may  be  brought 
toj^ether  ami  retained  with  wire.  This  may  be  done 
Ml  hni  tan  eon  sly  by  |)assing  a  long  needle  around  the 
rib,  vvliicli  will  hold  the  fragments  in  position  until 
llifv  do  unite.  This  is  done  on  the  same  principle 
that  wings  of  birds  are  made  fast  to  prevent  Hying. 
Formerly  the  distal  joint  of  one  wing  was  ampu- 
l.'ftfd,  Imt  now  the  onter  extremity  of  one  wing  is 
Ih-vcil  and  fastened  with  wire  until  the  joint  l>ecomes 
ankylosed,  mi  that  imiffirm  action  of  the  wings  is  pre- 
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vented.    Tliis  is  done  without  pain  or  distiguremcnt, 
and  tiight  is  made  impossible. 

t  raiiurej  of  the  sternuui  are  doe  to  direct  or  indi- 
rect blows,  and  they  may  or  may  not  be  displaced. 
Ill  either  event  !>eriouis  trouble  may  ensue,  especially 
when  the  upper  portion  is  displaced,  for  then  the 
trachea  may  be  compressed,  because  it  is  directly  be- 
neath ihi>  portion.  Tlie  heart  may  also  be  injured  by 
such  a  tlisplacement,  because  of  its  close  proximity; 
depressed  fragments  should  be  elevated;  if  necessary 
removed  in  iheir  entirety,  'dnd  all  bleeding  vessels  le- 
gated or  compressed  by  forceps  or  pledgets. 

Simffle  fraitures,  involving  one  or  more  ribs  or 
cartilages  or  lx>lh,  without  dislocation,  require  little  if 
any  surgical  care.  One  broad  or  several  narrow 
sinps  u(  adhesive  plaster  partially  or  completely  en* 
circling  the  thorax  to  fix  fractured  ends  in  apposi- 
tion is  too  frequently  practised,  especially  in  the  obese. 
Brrwd  bandages  ^^f  cotton,  linen,  vvo<^I  or  silk  fabric 
^ive  much  benefit.  The  plaster  of  Paris  jacket  '*- 
fjractically  useless.  Indeed,  there  is  but  little  for  the 
surgeon  to  do  in  the  absence  of  complications.  How- 
ever, much  instruction  can  be  given  that  will,  if  com- 
plied with,  be  of  more  or  less  benefit.  Shallow  ah 
dominal  breathing,  increased  in  fret|uency,  will  pre- 
vent expansion  which  separates  the  fragments,  anJ 
c.-using  pain.  If  the  chest  is  made  rigid  while  the 
brwiy  is  recumbent,  the  separation  of  the  fragments  is 
kss  freiuent.  If.  however,  the  pain  is  severe,  it 
shouhl  be  relieved  with  a  narcotic.  Should  the  frag- 
ments f<iil  to  unite  at  the  expiration  of  four  months, 
alcohol  or  fluid  extract  oi  ipiercus  albi  should  be  in- 
jected into  the  soft  tissues  immediately  surrounding 
them.  At  the  expiration  of  another  ninety  days,  if 
they  have  not  united,  they  should  be  directly  fixed 
vv*lh  wire  by  the  sulKUtaneoUS  or  open  method. 

Compound  frartttres  of  the  ribs  or  cartilages  are 
diBicult  to  care  for  under  the  most  favorable  circom- 
st.-mces.  The  results  are  sometimes  very  unsatisfac- 
tory, because  of  the  various  com()Iications  which  fre- 
quently arise.     With  such  a  condition  they  should  be 
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caretl  for  tipon  the  principles  designed  fnr  the  purpose 
anfi  when  n*>t  complicated  their  care  is  simple. 

Comminuted  fractures  are  Tif>t  infrequent,  and  at 
times  are  of  a  very  serious  nature,  especially  if  the 
pleura  is  lacerated,  or  the  king,  pericardium  or  heart 
perforated,  bk>od  being  usually  retained  within  the 
pleural  or  pericardial  cavities.  It  then  becomes  nec- 
essary tit  convert  tliem  Into  compound  comminute! 
fractures  that  the  blcH:»d  may  be  removed,  and  tlie 
care  of  a  complicated  wound  instituted. 

Compound  Comnunuted  Fractures  are  the  most  dif- 
funilt  of  :dl  to  treat,  because  of  the  extensive  trarma 
and  many  com [>Iicat ions  that  may  arise.  It  may 
sometimes  become  necessary  to  remove  fragments  u' 
bone  bef^>re  the  first  dressing  is  applied.  If  nnt  tlien, 
this  may  become  necessary  at  any  subsetjuent  tnue  be- 
fore repair  is  complete,  but  all  such  wounds  nnist 
?e  treated  as  complicated.  Fractures  are  ih-:  most 
common  condition  re<|uiring  treatment,  so  that  the 
after-care  necessitates  recumbent  rest  alone  or  wiHi 
some  kind  of  support  to  prevent  motion  of  the  frasj- 
ments.  Some  form  of  bandage  may  be  made  to  en* 
circle  the  entire  chest,  A  snugly-fitlin^  muslin  band- 
age or  jacket,  extending  from  the  twelfth  dorsal  to  the 
axillary  space  will  usually  be  sufficient.  Such  a  sup- 
port may  be  readjusted  with  safety  pins  at  any  time 
without   changing  the   position   of  the  body, 

.  Idhesii'c  (^Ulster  may  also  be  employeil  for  this  pur- 
IKise.  especiatly  if  broad  strips  are  afiplied  to  the  en- 
tire circumference  of  the  body,  and  made  to  extent] 
from  the  twelfth  dorsal  to  the  axillary  spaces.  The 
fritter  cannot  be  so  well  afiplied  in  the  obese,  nor  can 
they  be  readjusted  so  easily  or  with  as  much  comfort 
as  the  muslin  bandage.  The  foregoing  treatment  is 
especially  at>plical)le  to  such  injuries  as  are  not  com- 
plicated with  laceration  of  the  overlying  S(»ft  strnc- 
Tnres 

This  treatment  may,  however,  be  employed  with  tlie 
existence  of  laceration  of  the  soft  parts,  if  the  band- 
ages can  be  applied  in  such  a  way  as  not  to  come  in 
cr)ntact  with  them,  but  it  may  be  necessary  to  pro- 
vide for  and  maintain  drainage  imlefinitely.  independ- 
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ently  of  the  circular  bandages.  It  is  then  very  difficult 
to  keep  the  dressings  clean,  and  for  that  reason  the 
possibilities  of  infection  are  greater  with  adhesive  plas- 
ter. 

Dressings  should  be  changed  frequently  under  asep- 
tic precautions,  with  or  without  wound  infection.  The 
time  necessary  for  the  bandages  to  remain  around  the 
body  depends  upon  the  age  of  the  patient — fifteen  to 
twenty  days  for  children  and  twenty  to  thirty-five  days 
for  adults. 

The  prevention  of  violent  exercise,  such  as  chang- 
ing position  of  the  body,  coughing,  sneezing  and  vom- 
iting is  more  necessary  in  the  after-care  of  surgical 
operations  upon  the  thorax  and  its  viscera  than  any 
other  part  of  the  body,  and  because '  of  their  me- 
chanical effects  should  be  avoided  by  any  means,  em- 
ploying narcotics  or  sedatives  if  necessary.  Fractured 
ribs  or  cartilages  may  be  separated,  severe  pain  pro- 
duced, or  a  ruptured,  lacerated  or  incised  wound  of 
•the  diaphragm,  or  any  of  the  intrathoracic  viscera 
reopened  after  it  4ias  been  closed  by  suture.. 

THORACOTOMY. 

Thoracotomy  may  involve  one  or  more  of  the  carti- 
lages or  ribs  or  the  two  combined;  sometimes  they 
are  extensively  concerned  in  osteo-cartilaginous  flaps 
for  exploration  or  operations  upon  the  thoracic  vis- 
cera. 

The  prognosis  of  perforating  wounds  of  the  right  is 
more  favorable  than  similar  injuries  of  the  left  tho- 
rax.    (Dorrance.) 

Penetrating  zi'onuds,  complicated  with  hemotliorax 
or  pneumothorax,  demand  thoracotomy. 

Trap-door  methods  are  preferable,  but  when  a 
wound  already  exists  they  may  not  be  advisable.  They 
may  be  done  more  rapidly,  are  less  complicated,  and 
the  section  of  the  ribs  can  he  restored  to  unite  and 
continue  their  function.  A  trans\ierse  incision  "is 
made,  extending  from  the  anterior  median  line  back- 
ward as  far  as  necessary  through  the  overlying  soft 
structures,  including  the  periosteum.  A  transverse 
incision  six  inches  in  length  will  expose  only  two  or 
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three  ribs,  but  upon  extending  the  incision  backward  to 
within  four  inches  of  the  spinous  process  of  the  ver* 
tebrie  as  many  as  fiVC  ribs  may  be  exposed.  Such  an 
incision  (transverse  to  the  liody )  divides  the  ribs  ob- 
liquely, while  a  perpendicular  incision  severs  them 
transversely.  This  is  of  importance,  because  coaptation 
of  oblique  is  more  perfect  than  transverse  fractures. 

In  the  absence  of  infection  all  bony  or  cartilaginous 
portions  of  the  flap  may  be  returned  to  their  normal 
position  with  reasonable  assurance  that  they  will  be 
preserved.  Thirty-day  chromacized  catgut  or  wire 
may  be  used  to  secure  the  ends  of  the  bones  in  per- 
fect apposition, 

Th^  sndicaiiOfis  for  it  are  the  presence  of  blood »  pus 
or  serum  within,  and  lacerations  and  puncture  of  the 
thorax,  Tliere  may  be  a  puncture  of  the  internal  mam- 
mary or  intercostal  artery,  necessitating  a  large  open- 
ing in  the  thoracic  cavity  to  check  hemorrhage,  it  be- 
ing impossible  to  explore  through  the  intercostal 
spaces,  small  openings  through  this  space  being  made 
only  for  drainage.  Division  of  one  or  more  ribs  may 
be  done  within  thirty  or  forty  seconds,  it  not  being 
necessary  to  ligate  the  intercostal  vessels  when  doing 
so,  because  cnishing  with  forceps  will  prevent  hem- 
orrhage. Hemorrhage  from  the  internal  mammary  is 
easily  controlled  by  forceps  or  ligature.  The  chest 
is  opened  for  pus  as  in  empyema,  serum,  exploration, 
neoplasms,  injuries,  lacerations  of  the  pleura  or  in- 
juries to  the  lungs,  pericardium  or  heart,  or  other  in- 
tra-thoracic  tissues.  It  is  also  opened  for  punctures, 
large  or  small,  the  latter  as  a  rnle  being  more  serious. 
No  part  of  the  thorax  is  removed  in  thoracotomy,  be- 
cause incisions  into  the  osseous  and  cartijaginous 
structures  are  for  the  oste^jplastic  flaps,  with  or  with- 
out their  periosteum  and  subjacent  soft  tissues.  The 
dangers  are  increased  with  the  degree  of  tissue  disturb- 
ance and  with  opening  the  pleural,  mediastinal  or  per- 
icardial cavities.  It  may  be  penetrating  or  non-pen- 
etrating,  and  vary  in  extent  atid  location. 

Expkrraiion  with  the  trocar,  excision  or  osteoplastic 
flap  sometimes  results  in  a  wound  of  great  magnitude, 
so  that  there  is  no  viscera  or  tissue  that  cannot  be  ex- 
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plored  with  a  reasonable  degree  of  safety,  especially 
when  pleural  adhesions  exist.  Existing  infection  need 
not  preclude  such  a  possibility,  though  it  may,  how- 
ever, complicate  the  after  treatment. 

INDICATIONS   FOR   THORACOTOMY. — BLOOD,    PUS,    SERUM, 

EXPLORATION,    L.\CERATION,    PUNCTURE, 

NEOPLASMS. 

Blood  in  the  pleural  cavity  may  be  a  frequent  cause 
for  excision  of  ribs  or  cartilages,  that  it  may  be  re- 
moved. It  may  be  from  any  of  the  thoracic  vessels 
and  small  in  amount,  which  may  become  absorbed; 
therefore,  small  amounts  without  infection,  should  not 
be  interfered  with.  If  the  amount  is  large  and  seri- 
ously presses  upon  the  heart  or  lungs  or  both,  and  con- 
tinues to  do  so,  the  chest  should  be  opened  and  all 
of  the  clots  and  fluid  removed,  but  the  wound  then  be- 
comes complicated. 

Pus  is  a  frequent  cause  for  the  removal  of  one  or 
more  ribs  and  cartilages,  and  it  should  be  removed  re- 
gardless of  the  amount  or  character,  whether  in  the 
pericardial  or  pleural  cavity  or  within  the  lung,  car- 
diac wall  or  soft  structures  of  the  chest,  but  such 
wounds  are  complicated,  as  they  are  necessarily  in- 
fected. 

Serum  within  the  pleural  and  pericardial  cavities 
in  large  quantities  often  necessitates  removal  of  one 
or  more  ribs  or  cartilages ;  however,  with  a  few  ex- 
ceptions it  may  not  be  necessary,  hut  when  this  fails, 
extensive  thoracotomy  should  be  resorted  to.  The 
dangers  of  infection  are  much  greater  with  open 
wounds,  and  when  they  exist  greater  precautions  are 
necessary  to  prevent  mixed  infection.  It  is  this  class 
in  particular  which  demands  the  greatest  considera- 
tion and  skill  in  the  after  treatment. 

Lacerations  may  occur  without  fracture  of  ribs  or 
cartilages,  and  are  less  inclined  to  bleed  than  wounds 
caused  by  a  knife.  They  are  irregular  in  shape  and 
vary  in  length,  depth  and  location.  Considerable  cle- 
gree  of  laceration  may  exist  without  much  if  any 
trauma  to  the  bony  cartilaginous  tissues,  and  the 
intercostal   tissues   alone   may   he    destroyed    without 
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much  bleeding.  They  may  also  be  lacerated  without 
laceration  of  soft  tissues  directly  overlying  them,  and 
when  not  complicated  need  not  necessitate  much  af- 
ter-care. 

Fimctm'es  may  be  penetrating  or  non-penetrating, 
and  involve  the  soft,  bony  or  cartilaginous  structures. 
They  are  more  serious  when  they  extend  into  the 
pleural,  pericardial  or  mediastinal  cavities  or  pene- 
trate the  viscera.  With  either  one  or  all  of  these 
conditions  drainage  may  become  necessary,  but  they 
then    immediately    become    complicated, 

Xi*of>iasnis  of  many  kinds  may  involve  the  soft  or 
hard  structures  or  both,  and  they  may  be  malignant 
or  non-malignant,  necessitating  radical  measures  for 
their  cure.  If  confined  to  the  overlying  soft  struc* 
tures,  their  removal  may  be  comparatively  easy,  but 
when  the  ribs  or  cartilages  are  involved  the  work 
is  more  complicated  because  it  may  be  necessary 
to  enter  one  or  more  of  the  thoracic  cavities. 

There  are  two  forms  of  treatment  for  thoracotomy 
— one  without  infection  or  drainage,  and  the  other 
with  infection  or  drainage.  The  first  is  a  simple 
wound  in  the  beginning  with  sutures,  but  it  may  be- 
come infected  early  or  late  in  the  reparative  process. 
If  not  infected  at  any  time  the  treatment  is  simple, 
because  the  primary  dressing  need  not  be  disturbed 
until  the  se%^enth  or  eight  day,  when  the  sutures 
should  be  removed.  The  dressings  should  be  kept  in 
position  by  means  of  a  muslin  jacket  adjusted  to  the 
entire  length  and  circumference  of  the  thorax  with 
pins,  or  adiiesive  strips  may  be  substituted  for  the 
muslin  jacket.  The  second  form  of  treatment  is  more 
important,  because  it  concerns  a  more  serious  con- 
dition. The  blood  or  serous  drainage  at  the  time 
of  the  application  of  the  primary  dressing  may  con- 
tinue aseptic  throughout  recovery,  in  which  daily  or 
semi-daily  dressings  may  be  necessary,  depending 
upon  the  amount  of  flow.  The  drainage  may  be  only 
temporary,  with  or  without  tape,  gauze  or  tube,  or  it 
may  be  permanent.  Seldom  is  the  latter  necessary, 
as  any  kind  of  drainage  of  this  character  may  be  dis- 
carded any  time  during  convalescence*  but  if  infec- 
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tion  occurs  the  wound  must  be  treated  as  though  pri- 
marily infected. 

Especially  is  the  after-care  more  serious  in  pri- 
mary infections,  because  the  first  dressings  must  be 
with  reference  to  drainage.  Strips  of  gauze,  tape  or 
rubber  tube  are  necessary  to  keep  the  wound  open, 
and  the  dressings  should  be  voluminous  and  changed 
probably  every  few  hours. 

Irrigation  with  warm  salt  or  soda  water  (one-half 
ounce  of  either  to  a  quart  of  water)  or  some  disin- 
fectant should  be  generously  applied  as  necessity  de- 
mands until  the  wound  becomes  closed.  The  dress- 
ings for  such  cases  are  best  kept  in  place  by  a  mus- 
lin jacket  with  pins  adjusted  in  the  anterior  median 
line. 

INDICATIONS  FOR  LAMINECTOMY. — FRACTURES,  DISLOCA- 
TIONS,   CARIES,    I^OREIGN    BODIES,    NEOPLASMS, 
CYSTS,    FISTULAE,    DEFORMITY. 

Vertebrae,  twelve  in  number,  form  the  posterior  me- 
dian wall  of  the  thorax.  They  are  frequently  con- 
cerned in  surgery  of  the  thorax  and  its  viscera,  and 
when  so  are  a  most  serious  complication  in  after-care 
and  final  termination. 

Fracture, — Any  part  of  oiie  or  more  vertebrae  may 
be  injured  to  such  a  degree  that  surgical  measures 
for  its  relief  may  be  necessary.  Blood  vessels  may 
be  lacerated,  pneumogastric  nerves  torn  or  compressed, 
the  esophagus,  lymphatic  duct  or  lung  perforated,  or 
infection  with  subsequent  bone  necrosis  may  result. 

Dislocation  may  be  without  fracture,  and  there  may 
be  fracture  without  dislocation,  or  the  two  may  be 
coexistent.  They  may  be  pathologic  to  such  a  de- 
gree as  to  necessitate  surgical  remedy,  or  be  attacked 
without  being  diseased  to  expose  the  cord  or  foreign 
bodies  within  them.  Displacement  may  be  partial 
or  complete,  but  always  with  more  or  loss  cord  in- 
volvement. Surgical  measures  are  especially  indicated 
when  pressure  symptoms  are  present. 

Caries. — Probably  95  per  cent,  of  vertebral  caries  is 
due  to  tuberculosis  of  their  bodies.  Tlie  remaining 
portions  of  the  segment   remains  unaffected,  but  its 
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spine  projects  backward  as  the  result  of  collapse  of 
the  shell  of  the  hiidy,  and  thus  produces  kyphosis.  The 
dorsal  vertebrse  are  most  frequently  affected.  Caries 
may  also  be  due  to  syphilis  or  osteomyelitis,  and  in- 
volve a  part  or  all  of  one  or  more  verterbra?.  Such 
wounds  are  always  infected,  and  almost  in%^ariably  de- 
mand surgical  relief,  by  aspiration,  open  incision  or 
fixation  with  mechanical  devices. 

Foreign  bodies  may  enter  one  or  more  vertebra; 
and  remain  there  or  pass  entirely  through  them  or  into 
the  spinal  canal,  where  they  may  rest.  Surgical  meas- 
ures are  not  always  indicated,  seldom  so,  unless  the 
foreign  buflies  or  fragments  of  bone  remain  in  the 
spinal  canal,  or  bone  necrosis  results  from  infection, 
but  pressure  symptoms  always  require  the  removal 
of  the  foreign  bo<Jy  or  fragments  of  bone. 

Ncofrlasms.  malignant  or  non-malignant,  may  origi- 
nate within  or  upon  any  one  or  more  of  the  vertebrae, 
and  progress  to  such  a  degree  as  to  necessitate  sur- 
gical means  to  relieve  or  eradicate  them.  Growths 
within  the  vertebral  canal  causing  prej?sure  symptoms 
should  always  be  removed. 

Cysts  may  be  bacterial  or  parasitic  in  ilieir  origin, 
contain  blood,  pus  or  senmi,  and  involve  one  or  more 
vertebrae.  Those  containing  blood  or  serum  are  not 
always  infected,  but  may  become  so  at  any  time. 
Aseptic  or  septic  cysts  should  be  evacuated  by  one  or 
more  of  the  recognized  surgical  methods,  such  as  as- 
piration or  incision. 

Fisftder  may  result  from  disease  or  injury  to  any  one 
or  more  of  the  vertebrae.  The}  are  always  infected, 
but  may  or  may  not  necessitate  surgical  operations  to 
obliterate  them.  When  the  result  of  caries  they  may 
pass  backward,  laterally,  anteriorly  or  downward,  sel- 
dom upward  owing  to  gravitation,  and  they  may  oc- 
cur at  any  place  below  their  origin,  usually  through 
the  psoas  muscle. 

Deformities  are  due  to  injury,  disease  or  congenital 
defect,  and  may  require  surgical  methods  to  correct 
them. 

Laminectomy, — An  incision  is  made  in  the  median 
line  over  the  spinous  processes  along  each   side  of 
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the  laminae.  The  periosteum  is  elevated  with  a  chisel, 
outward  to  the  transverse  processes.  The  laminae  and 
spinous  processes  may  be  divided  with  bone  forceps 
or  a  saw,  after  which  the  dura  mater,  surrounded  by 
fat  and  connective  tissue,  is  exposed.  Great  care 
should  be  exercised  to  avoid  injuring  the  cord  or  any 
of  its  lateral  branches.  While  sensory  nerves  will  re- 
unite, injury  of  the  anterior  motor  root  results  in 
permanent  paralysis.  Hemorrhage  during  this  opera- 
tive procedure  can  be  controlled  by  pressure  with 
gauze. 

After-treatment  of  injuries  to  the  thorax  concerns 
traumatic  conditions  not  necessarily  requiring  surgical 
operations.  They  may  be  confined  to  its  bony  or  carti- 
laginous structures  or  both,  and  the  vertebrae  or  ribs 
or  both  may  alone  be  involved  or  they  may  be  asso- 
ciated with  the  sternal  or  costal  cartilages  or  the  carti- 
lages may  be  aflPected  independently. 

The  Spine. — After-care  of  operations  upon  the  spine 
is  exceedingly  difficult  owing  to  the  danger  of  infec- 
tion resulting  from  bedsores  (which  may  api>ear  at 
any  time)  and  urine  and  feces  which  escape  involun- 
tarily; also  the  secretions  from  the  wound  and  occa- 
sionally the  presence  of  cerebro-spinal  fluid.  Dress- 
ings should  be  replaced  frequently  if  soiled.  The  po- 
sition of  the  body  changed  twice  daily  and  massaged 
with  alcohol. 


From  The  Lancet-Clinic,  September  2i,  1911. 


SURGERY  OF  THE  PLEURA. 

PLEUROTOMY,  PLEURECTOMY,  PLEURORRHAPHY. 

BY  B.  MERRILL  RICKETTS,  PH.B.,  M.D. 
CIXCIXNATI. 

The  plcurcc  are  extensions  of  the  peritoneum,  and 
their  functions  are  the  same,  secreting  and  excreting, 
and  performing  all  of  its  physiological  functions. 

Anatomy. — The  parietal  pleura  covers  the  inner  chest 
wall  and  the  visceral  pleura  the  lungs ;  by  such  an  ar- 
rangement the  cavities  are  formed  independently  of 
each  other. 

The  cervical  pleura  is  associated  with  the  clavicles 
and  sterno-mastoids,  and  are  described  by  Dickey  as 
follows:  *The  sterno-mastoids  are  each  about  6  cm. 
{21/2  inches)  in  breadth,  measured  along  the  upper  bor- 
der of  the  clavicle." 

The  total  breadth  from  outer  border  to  outer  border 
is  13.5  cm.,  or  534  inches. 

The  brachial  plexus  and  subclavian  artery  are  seen 
externally,  the  isthmus,  etc.,  in  the  middle  line. 

The  subclavian  and  internal  jugular  veins;  tiie  sub- 
clavian, carotid  and  innominate  arteries;  the  brachial 
plexus,  the  scaleni  muscles,  etc.,  are  shown  after  the 
sterno-mastoid  muscles  and  the  depressors  of  the 
hyoid  bone  are  removed. 

A  small  part  of  the  subclavian  artery  is  removed 
from  its  groove  on  the  anterior  and  inner  aspects  of 
the  pleura.  The  vagus  nerve  and  the  anulus  of 
Vieussens  cross  the  first  part  of  this  artery  in  the  po- 
sition shown.  The  scalenus  medius  supports  the 
pleura  externally  and  behind.  Here  also  is  found  the 
lower  trunk  of  the  brachial  plexus.  In  a  considerable 
number  of  cases  the  third  part  of  the  subclavian  artery 
rests  on  the  pleura  as  well  as  on  the  upper  surface 
of  the  first  rib.    This  is  a  point  noted  usually  by  sur- 


gical  writers,  but  not  mentioned  in  anatomical  de- 
scriptions of  cases,  t!ie  third  part  of  the  subclavian  ar- 
tery resting  on  the  pleura  internally. 

The  question  how  the  cervical  pleura  is  supported 
against  the  intra-thoracic  pressure  is  of  importance  in 
considering  the  apical  invasion  of  tuberculosis;  as,  if 
the  first  costal  arch  is  raised,  and  the  cervical  pleura 
is  not  raised  in  at  least  a  corresponding  degree^  the 
aeration  of  the  apex  will  be  defective.  English  text- 
books of  anatomy  give  rather  brief  accounts  of  the 
supports  of  this  important  region.  To  quote  Cunning- 
ham's text-book : 

*'The  cervical  |>lcura  is  strengthened  and  held  in 
place  by  an  aponeurotic  expansion,  first  descrihed  by 
Sibson,  which  is  spread  over  it,  and  is  attached  to  the 
inner  concave  edge  of  the  first  costal  arch.  This  fascia 
is  derived  from  a  small  muscular  slip  which  takes  ori- 
gin from  the  transverse  process  of  the  seventh  cervi- 
cal vertebra/' 

Th^  Diagnosis  of  Pleuritic  Effusiofts  in  Infamy. — 
Miller  emphasizes  the  following  points:  Pleurisy  with 
effusion  is  a  common  affection  in  infants  under  the 
age  of  two  years.  In  the  majority  of  cases  it  is  puru- 
lent. Because  of  the  disastrous  and  even  fatal  re- 
sults of  delay  in  or  mistakes  of  diagnosis,  it  should  be 
recognized  early,  no  that  prompt — that  is,  surgical — 
treatment  may  be  instituted  The  diagnosis  is  uften 
obscure,  demanding  in  tlic  highest  degree  carefuhiess, 
skill  and  experience.  In  arriving  at  a  diagnosis  the 
antecedent  affections  should  be  fully  appreciated.  Of 
these,  pneumtinia  is  by  far  the  m€»st  common.  The  gen- 
eral symptoms,  as  well  as  the  physical  signs,  should 
be  carefully  weighed  and  consideretl  Of  these,  the 
latter  are  the  more  distinctive.  The  most  reliahle 
signs,  in  the  order  of  their  importance,  are  (1)  ex- 
plorator}  puncture,  ( 2 )  tlulness  with  a  sense  of  resist- 
ance, and  (3)  displacement  of  the  apex.  The  other 
physical  signs,  so  valuable  in  differentiating  effusions 
in  the  adult,  are  uncertain,  variable  and,  confusing,  and 
cannot  l>e  relied  on  in  infants.  The  recognition  of  lo- 
calized collections  of  fluid  is  especially  puzzling,  and 
demands  great  skill  and  w^atch fulness  and  a  frequent 


resort  to  exploratory  puncture  or  operation.  The  lat- 
ter is  safe,  even  when  the  lung  is  pierced,  and  particu- 
larly so  when  fluid  is  present.  Notwithstanding  the 
rare  accidents  that  have  followed  this  procedure,  it 
should  be  employed  to  determine  the  character  of  the 
fluid,  and.  owing  to  the  distressing  results  of  unrec- 
ognized empyemas,  it  is  imperatively  demanded  in  all 
doubtful  cases.  The  variability  of  the  physical  signs 
is  a  striking  feature  in  infants  and  should  always  sug- 
gest an  effusion. 

The  mediastinum  oscillates  toward  the  sound  lung 
in  empyema,  and  thus  accounts  for  cyanosis  and  rapid 
respiration,  both  of  which  are  overcome  by  diff^erential 
pressure. 

Air  in  an  abscess  becomes  negative  during  inspira- 
tion, consequently  the  mediastinum  and  pericardium  are 
deflected  toward  cavity  of  collapsed  lung. 

PLEUROTOMV. 

The  pleura  may  be  injured  or  diseased  so  that  sur- 
gical measures  may  be  necessar}',  or  it  may  become 
necessary  to  incise,  remove  or  suture  it  in  the  course 
of  dealing  with  purely  intrathoracic  conditions. 

Pieurotomy  applies  to  penetrating  or  non-penetrating 
wounds  of  the  parietal  or  visceral  pleura,  whether 
they  be  intentional  or  accidental,  incised  or  punctured. 
It  may  be  for  exploration;  the  removal  of  fluid,  for- 
eign bodies  or  neoplasms;  the  introduction  of  fluids 
or  gas  to  remain,  or  surgical  operations  upon  the 
thorax  or  any  of  its  contents. 

Pieurotomy  in  the  form  of  "paracentesis"  was  men- 
tioned by  Van  Ekuyck,  1738,  and  W'ickham,  177»x 
These  are  among  the  earlier  records  upon  this  subject. 

Porral,  1829,  injected  sulphuretted  hydrogen  inl.> 
the  pleural  cavity  to  check  hemorrhage.  This  is  tie 
very  earliest  record  of  gas  being  injected  into  the  plcru- 
ral  cavity,  and  no  doubt  was  the  incentive  for  its  sul- 
sequent  use. 

Thiriar,  1877,  injected  tincture  of  iodine  for  the 
treatment  of  purulent  pleurisy  in  a  child,  and  \"ayla, 
1883,  used  the  thermo-cautery. 
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IXDICATIOKS    FOR    PLKUROTOMV — BLOOD,   PUS,   SERUM, 
FOREIGN    BODIES,    NEOPLASMS,    FISTULAE, 

Henwpneumoi^wrax\ — Blood  may  escape  into  the 
pleural  cavity  from  the  pulmonary,  intercostal,  internal 
mammary,  mediastinal  or  larger  vessels,  but  if  small  in 
amount  it  may  hecume  ahsorhed,  and  therefore  not  ne- 
cessitate any  surgical  interference,  if  the  amount  is 
great,  it  is  usually  necessary  to  remove  it  under  a«icp- 
tic  precautions,  and,  being  usually  coagulated,  a  lar^e 
opening  will  be  necessary  for  drainage. 

Pyof>iwunuHhoraA\ — F*us  may  form  within  the  pleu- 
ral cavity  primarily,  or  it  may  enter  from  a  pulmonary 
abscess  due  to  any  cause,  or  it  may  escape  from  the 
mediastinum.  lUood  or  serum  may  become  infected 
after  it  has  entered  the  pleural  cavity,  froni  a  wound 
for  the  removal  of  neoplasms,  foreign  bodies,  necrosed 
bone  or  cartilages.  In  either  event  it  is  absolutely  es- 
sential that  perfect  rlrainage  he  instituted  with  gauze, 
tape  or  rublier  tubing.  Convalescence  is  usually  very 
slow,  and  the  after-care  considerable. 

H  y*dro  pnci4  mothorax. —  Serous  effusions  of  the 
pleura  are  of  frequent  occurrence,  and  due  to  inflam- 
mation of  any  of  the  th«>racic  viscera,  especially  the 
pleura  on  the  right  sifle.  An  enlarged  lieart  may  draw 
the  vena  cava  downward,  causing  the  vena  azygos 
major  to  compress  the  right  bronchus  and  thereby 
protluce  such  a  condition  An  enlarged  right  heart  has 
also  been  a  cause  by  pressing  upward  on  the  root  of 
the  right  lung,  and  thereby  pinching  the  azygos  major 
vein  as  it  curves  over  the  right  bronchus  to  enter  the 
superior  vena  cava. 

Compression  of  any  of  the  bltXMl  or  lymph  channels 
will  cause  such  elTusions,  which  are  usually  on  the 
side  corresponding  to  the  pres.su re.  They  are,  however. 
more  freijuently  upon  the  riglit  side,  and  when  so  are 
usually  due  to  dilatation  of  the  rigfit  side  of  the  heart. 

Scrum  may  form  within  the  pleural  cavity,  or  it  may 
enter  it  from  a  pulmonary,  bronchial  or  mediastinal 
cyst,  or  one  within  the  thoracic  w^alh  Its  removal  is 
usually  done  by  trocar  during  several  sittings,  seldom 
retjuiring  the  removal  of  ribs  or  cartilages.  The 
amount  mav  varv.  and  if  small  mav  not  require  re- 
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inoval  by  artifictal  means,  because  it  may  become  ab- 
sorbed. If  removed  by  any  inethori,  and  not  followed 
by  infection,  the  after-care  is  simple  and  convalescence 
iisitally  short. 

Echinococai'  cysts  seldom  appear  primarily  in  the 
pleura,  bin  when  present  5»ncb  cysts  should  be  evacu- 
ate<l  and  the  parasitic  cysts  destroyed. 

The  Spinal  Sign  of  Sero-Fibrinous  Pleurisy. —  F, 
Ramond  found  the  ilio-costal  and  longissimus  dorsi 
muscles  constantly  enlarged  on  the  side  corresponding 
to  the  pleural  lesion  in  76  cases  of  primary  pleurisy 
and  in  18  out  of  24  secondary  cases.  The  muscles  be- 
low the  twelfth  rib  can  be  fell  much  larger  and  more 
elastic  on  this  side  than  on  the  other,  as  the  patient 
bentlsforward  or  to  the  side,  and  the  groove  at  the 
side  of  the  spine  is  palpated.  His  communication  on 
the  subject  vi^^  published  in  the  Bull,  de  la  Soc.  tncd, 
des  Hop.,  xxvii,  747.  1910. 

The  following  report  was  made  as  late  as  May  12, 
18fj4.  It  shows  how^  little  consideration  was  given  to 
thoracentesis.     It  is  entitled  *'Human  Hybridity." 

'\\i\  interesting  discussion  on  thoracentesis  has  been 
for  sc:>me  time  engaging  the  attention  of  the  S octet c 
ffUdiaiie  des  Hdpitaiix  of  this  city.  Perforating  the 
lh«Kax  is  a  very  imi:>ortant  operation,  and  it  ought  not 
to  be  advised  but  in  real  danger.  As  a  general  rule,  it 
shouUl  be  performed  in  every  instance  in  which  the 
attending  symptoms  are  hazardous  and  cannot  be  re- 
mt^ved  by  other  means.  This  operation  is  always  indi- 
cated where  the  action  of  the  heart  is  much  impeded  by 
fluids  collected  in  the  cavity  of  the  chest.  Hitherto  it 
has  l)een  supposetl  to  be  applicable  to  the  evacuation 
of  water  or  of  pus  only,  and  chiefly  of  the  latter  in 
the  disease  termed  empyema.  But  surgeons  are  in- 
clined to  think  that  it  is  equally  proper  for  the  dis- 
charge of  any  other  fluid,  as  for  collection  of  water  or 
punilent  matter,  such,  for  instance,  as  blood,  and  even 
air.  Thoracentesis  has  often  been  resorted  to»  but  only 
in  extreme  cases.  This  fact  suffices  to  account  for  the 
unfavorable  termination  which  has  often  attended  it. 
When  performed  early»  and  under  favorable  circum- 
stances, it  is  calculated  to  produce  great  relief,  even  if 
it  should  fail  to  remove  the  disease.  There  are,  how- 
ever, serious  disadvantages  to  contend  with,  and  which 


render  this  operation  far  mure  serious  than  appears  at 
first  sight.  The  ccjn-tarii  motion  of  the  lungs  favors 
the  continiuil  pro(hictii)n  of  pus,  which  is  (Hscharged 
through  the  njj^uing  nf  the  thorax.  Another  obstacle 
is  an  iinpo<sihihty.  in  ilie  actual  state  of  the  surgical 
art,  of  inthicing  that  degree  of  inHainniation  known  to 
be  the  ni(»^t  pr^wcrful  means  of  uniting  parts  tliat  have 
been  (hvidecl  by  the  fornTatitm  of  matter.  So  that, 
although  in  a  few  instance*^  the  tjuantity  of  matter 
gradual  1}  decreases,  and  tlie  external  opening  contracts 
and  heals,  yet  it  is  acknowledged  that  in  a  great  pro- 
portion of  those  who  liave  undergone  the  operation  of 
thoracentesis  for  purulent  collections  in  the  che^t,  the 
discharge  ctmtinues  fnr  a  great  length  of  time  and  not 
iTifre<|uenll\   fur  life/* 

''Shnuld  the  opening  heal,  matter  being  constantly 
f<  nned  ctillects  again  in  snch  c|yantities  as  to  prodnce 
a  renewal  of  the  symptoms  of  oppression,  so  much  so 
indeed  as  to  render  another  operati^m  indispensable. 
The  Societe  m^dicaJe  des  Hopitaux,  after  discussing 
the  l^ros  and  cotis  of  thiN  important  sketch,  seem  to 
have  arrived  at  the  following  conclusions:  (I)  The 
u|>erati^jn  td  thoracentesis  is  usually  unsuccessful  in 
ch runic  pleurisy.  (J)  There  is  urgent  necessity  of  tij)- 
erating  in  cases  ui  hnnianent  asphyxia,  excessive  c|uan- 
tity  of  fluid  causing  the  displacement  of  the  viscera 
contained  in  the  chest,  and  resistance  of  the  j)urulent 
collection  to  ordinary  treatment." 

Pmni:tures  and  incisions  of  the  jdeura  may  he  done 
til  rough  the  intercostal  spaces,  tir  after  one  or  more 
ribs  or  cartilages  have  been  removed  subperiosteally. 
and  the  dangers  are  somewhat  proportionate  with  the 
degree  uf  surgical  trauma,  lb>wever,  small  punctures 
and  incisions  are  sometimes  more  dangerous  than  those 
ul  greater  magnitude,  because  of  imperfect  drainage 
when  infected. 

The  most  favorable  points  Uw  aspirating  the  pleural 
cavity  are  the  sixth  ^^r  seventh  interspace  in  the  mid- 
avillary  line  nr  the  niiUh  inters] »ace  to  the  outer  side 
of  the  lower  angle  of  the  scapula. 

The  jjleural  sacs  behind  the  ut^per  portion  of  the 
gladiolus  are  contiguous,  while  the  sacs  behind  the 
manubrium  sterni  are  separated  by  an  angular  interval. 

Paracentesis  is  a  jiositive  means  of  determining  the 
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presence  of  fluid  within  the  pleural  cavity,  and  it  should 
be  done  to  verify  the  diagnosis  before  applying  surgi- 
cal methods  for  its  removal.  A  small  aseptic  needle 
introduced  through  the  sixth  intercostal  space  about 
the  middle  of  the  post-axillary  line,  is  the  method  of 
choice.  If  the  effusion  has  not  become  infected,  a 
larger  needle  may  be  introduced  at  intervals  of  a  few 
days,  with  permanent  recovery  as  a  rule,  but  if  infec- 
tion has  occurred  (empyema)  resection  of  one  or  more 
of  the  lower  ribs  surrounding  the  pleural  cavity  is 
necessary. 

Halmgren  recommends  two  punctures,  one  above  the 
other;  through  the  upper  one  air  is  forced  to  replace 
the  fluid  which  escapes  through  the  lower  opening. 
The  air  also  supports  the  lung  until  it  can  expand 
slowly. 

Friedrich  proposed  total  plcuropnetinioUpsis,  resec- 
tion of  chest  wall  overlying  tuberculous  lung,  only 
applicable  in  a  few  cases. 

Thoracentesis  (Thiersch)  for  Recent  Empyema. — A 
large  fenestrated  Xelaton  catheter  is  passed  through 
the  sheath  of  a  trocar  that  has  been  made  to  pass 
through  an  intercostal  space.  A  rubber  membrane  with 
a  small  orifice  is  slipped  over  it  and  tied  fast  to  the 
tube  where  it  emerges,  thus  providing  an  air-tight 
closure  of  the  thoracic  cavity  at  the  site  of  jnmcture 
or  incision.  If  the  Nelaton  catheter  is  continued  into 
a  soft-walled  drainage  tube,  which  acts  after  a  fashion 
of  a  vein,  permitting  the  exudate  to  escape  under  in- 
creased internal  pleural  pressure,  while  it  d(x*s  not  al- 
low the  entrance  of  air  because  of  the  coaptation  of 
its  walls  in  inspiration,  the  result  is  a  reliable  mecha- 
nism which  effectually  permits  the  drainage  of  the  ex- 
udate and  prevents  the  occurrence  of  pneumothorax. 
Practically  the  meta-pneumonic  cases  are  ct^nplctely 
healed  by  means  of  this  apparatus  without  further  sur- 
gical assistance,  but  not  so  after  the  formation  of  pus 
focus  in  the  pleura  has  become  encapsulated,  for  re- 
section of  ribs  then  becomes  necessary  (rViedrich). 

Foreign  bodies  may  enter  the  pleural  cavity  through 
the  chest  wall,  esophagus,  the  lung  from  the  bronchus, 
peritoneal  cavity  or  soft  structures  of  the  neck.     In 
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f^ither  event  tliey  are  usually  infeclefL  and  their  re- 
moval by  one  or  nu»re  ribs  or  cartilages,  and  like  all 
other  operations  for  drainage  of  the  pleural  cavity, 
should  be  done  with  reference  to  gravity  Drainage 
having  been  provided  for  by  one  of  several  methods, 
niucli  care  and  time  are  usually  required  for  convales- 
cence. 

Ni^nflasfiis  of  tlie  pleura  may  1^  primary  or  second- 
ary, malignant  or  non-malignanl*  usually  from  metasta- 
ses from  the  lung,  cartilages,  bony  structures  of  the 
chest,  periosteum,  muscular  tissues  of  the  chest  wall, 
mediastinum,  pericardium  or  other  parts  of  the  body. 
Many  such  growths  are  amenable  to  surgical  operation, 
"necessitating  an  incision  varying  in  extent  through  the 
pleura.  Probably  the  majority  require  drainage,  with 
or  w^ithout  infection,  I'hey  may  have  Ijecome  infected 
before  tiie  primary  operation,  or  at  any  time  thereafter. 
Carcinoma  and  sarcoma  are  of  most  frequent  occur- 
rence. 

Persistent  Thoracic  Sinus  Folhmnug  Empyenw. — A 
report  of  fifteen  cases  treated  by  decortication  of  lung 
^nd  thoracoplasiv.  (Charles  N.  Dowd.  New  York. 
JourmI  A.  M.  A.]  October  16,  1909.) 

Technique. — Dowd  has  performeil  the  operation  of 
lung  decortication  connected  with  thoracoplasty  in  fif- 
teen cases  in  children.  In  his  patients  ether  was  used, 
the  patient  lying  on  the  sound  side,  ^'Orientation*'  in- 
cision was  made  about  the  sinus  opening,  with  resec- 
tion of  three  or  four  inches  of  the  nlj  above  and  the 
one  below  it,  'Hie  incision  was  then  carried  upward  in 
anterior  axillary  line  to  the  third  rib.  The  ribs  were 
divided  and  suitable  portions  removed,  usually  one- 
balf  inch  from  the  second  or  third,  four  to  six  inches 
from  the  tenth,  anrl  corresjMinding  pieces  from  the  in- 
termediate ones.  Sometimes  less  was  taken  aw^ay. 
With  suitable  retraction  an  excellent  view  of  the  sinus 
is  thus  obtained.  A  longitudinal  incision  is  then  made 
through  tlie  upper  i>art  uf  the  sinus  wall  until  the  king 
is  reached.  At  this  stage  of  the  procedure  the  patient 
IS  allowed  to  so  nearly  emerge  from  the  anesthesia  that 
he  will  cough,  when  the  lung  usually  bulges  into  the  in- 
cision.   The  membrane  is  then  separated  from  its  sur- 
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large  an  area  as  is  practicable  and  re- 
moved. In  niosi  of  these  cases  a  strip  two  or  ihree 
inches  long  and  from  one  to  two  and  a  half  inches  wide 
has  been  removed.  This  aljout  represents  the  pulmo- 
nary p#3rtioa  of  the  sinus  lining.  The  chest  wall  was 
nearly  brought  together  liy  strong  sutures,  and  a  drain 
or  suction  tube  inserted  in  the  unclosed  part.  The 
amount  of  chest  wall  removed  varied  according  to  the 
case,  and  According  to  the  likelihood  of  gaining  lung 
expansicftu  In  every  case  persistent'  and  continued 
blowing  on  James'  (or  Wolf's)  l>ott)e  has  been  used. 
Reck  states  that  it  is  not  necessary  in  drain  off  the 
pus  from  the  pleural  cavity  before  injecting  bismuth 
paste  in  all  cases,  because  thirty  to  sixty  grams  will 
often  produce  the  resired  results  without  rise  of  tem- 
j>erature.  Sinuses  will  close  in  a  comparatively  short 
lime,  <luring  which  time  the  secretion  remains  sterile. 
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GANGRENE. 

Gangrnic  ma}'  be  primary  or  secondary,  and  res  tilt 
rr<^)m  flisease  or  injury  in  either  the  visceral  or  parie- 
tal pleura.  In  either  case  partial  thorectomy  is  nec- 
essary for  the  removal  of  all  diseased  tissue,  and 
ample  drainage.  Disinfectant  solutions  and  gauze 
firmly  packed  into  the  cavity  should  he  freely  em- 
ployed. Xutritious  food  and  slimtilation  will  be  the 
inost  valiiahle  adjuncts  in  the  after-care. 
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Injections  of  soluHoifts  containing  different  medica- 
ments and  gases  have  heen  made  into  the  pleural  cavity 
for  various  purposes  for  many  years,  but  their  value 
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ha>  never  lxx*ii  fully  demonstrated.  They  have  be^n 
done  with  various  devices,  such  as  needle,  with  and 
without  syringe.  Thermo  and  chemico  cauterants  have 
also  been  employed  with  no  l^etter  results. 

Moizard,  US85,  injected  various  antiseptic  solutions, 
while  Brockman,  1903,  used  perchloride  of  mercury  in 
empyema.  Deslot-X^iulet.  UKH.  apjilied  the  X-ray, 
Ewart,  1905,  injected  adrenalin,  and  Payrock,  1909, 
combined  the  .subciUaneous  injection  of  antidiphtheritic 
serum  with  thoracautcries. 


PLEURECTOMY. 

Plenrectomy  has  a  history  which  begins  with  the  re- 
port of  such  an  operation  by  de  ^larchettis,  1692,  Re- 
*^ction  of  cartilages  or  ribs  must  necessarily  be  done 
before  that  of  the  pleura  can  Ije  accomplished.  It  is 
therefore  necessary  to  consider  the  various  methods 
by  which  removal  of  the  thoracic  wall  is  done,  that  the 
tcclmique  may  be  better  imderstotxl.  These  are  speci- 
fied in  the  appended  bibliography  for  this  chaf)ter, 

Pleurectomy  is  the  removal  of  a  part  or  all  of  the 
pleura.  It  is  necessary  to  remove  pus,  blood,  serum, 
foreign  bodies  or  neoplasms.  The  blood  may  come 
from  any  of  the  vessels,  large  or  small,  any  one  of 
which  may  become  infected.  Serum  in  abnormal 
amount  may  be  the  result  of  acute  inflammation.  For- 
eign bodies  may  enter  from  without  or  within.  They 
may  enter  from  the  bronchus  or  esophagus,  or  they 
may  pass  through  the  kmg  into  the  pleural  cavity, 

Xeoplasm^  may  be  malignant  or  non-malignant,  large 
or  small,  and  parasitic  or  bacterial  in  their  origin,  Pleu- 
rectomy  necessitates  the  removal  of  one  or  more  ribs 
or  cartilages,  which  is  also  necessary  for  decortication 
or  thoracoplasty  for  thickening  of  the  pleura.  Within 
the  last  few  years  an  operation  has  been  inaugurated 
by  which  these  conditions  may  be  relieved  by  removing 
ail  the  pleura  overlying  the  lung.  This  may  lie  the  cos- 
tal and  visceral  pleura  united.  The  obliteration  of  the 
pleural  cavity  is  due  to  union  of  the  parietal  and  vis- 
ceral pleura  It  may  be  necessary  to  remove  several 
inches  of  it,  that  the  lung,  like  the  heart,  may  be  given 
an  opportunity  to  expand  and  functionate  properly. 
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The  hing  alveoli  may  be  at  rest  for  months  and  then 
be  inade  to  functioTiate,  but  if  they  are  destroyed  they 
never  do  so.  It  a  portion  of  the  lung  be  removed,  the 
remaining  portion  will  expand  to  occupy  the  pleural 
cavity.  In  doing  so,  the  alveoli  will  become  distended 
and  elongated,  in  which  condition  they  lose  their  func- 
tion because  they  cannot  contract.  Decortication  is 
now  the  accepted  operation  to  give  relief  in  cases  of 
tuberculosis,  abscess  or  adhesions  causing  the  lung  to 
lose  part  of  its  functions.  Tliere  are  many  invalids 
caused  by  this  condition  who  may  be  relieved  in  this 
way,  not  only  with  tubercular  cavities  in  the  lungs,  but 
with  other  diseases, 

Pleitrcctomy  {DecorticatiotK  Thoracoplasty),  Some* 
times  it  becomes  necessary,  when  the  pleura  is  greatly 
thickened  from  chronic  inflammation,  to  make  one  or 
more  incisions  through  it,  and  remove  areas,  varying  in 
size,  that  the  lung  may  be  permitted  to  expand  and 
thereby  resume  its  function.  Sometimes  it  is  the  vis- 
ceral pleura  alone  that  is  at  fault,  sometimes  the  costal 
pleura,  and  other  times  both  visceral  and  costal.  Tliey 
may  be  united,  and  the  pleural  cavity  obliterated,  or 
they  may  not  be  united,  leaving  the  cavity  unobliter- 
ated.  If  obliterated,  the  thickening  is  greater  and  more 
dense.  If  not  infected,  or  if  it  does  not  become  so, 
convalescence  is  short,  and  the  after-care  simple.  If 
infecteil  before  or  after,  convalescence  is  slow^  and  the 
after-care  great,  «>wing  to  continued  and  profuse  dis- 
charge. 

J'isccral  Pleurcctoniy,  by  Alexander  Hugh  Pcrgn^on 
(Trans,  of  the  American  Surgical  Association,  1909). 

Tcchmque. — Msceral  pleurectomy,  decortication  of 
the  lung,  also  named  Fowler's  operation,  may  be  de- 
fine<l  to  be  the  removal  by  ojjeration  of  the  thickened 
pleura  in  ca^es  of  chronic  empyema.  It  was  first  per- 
formed by  the  late  Dr.  G.  R.  Fowler,  of  Brooklyn,  a 
Fellow  of  this  Association,  on  (Dctober  7,  1893,  and 
published  in  the  Nen*  York  Medical  Record,  December, 
30,  1893,  Had  Dr.  Carl  Beck,  of  New  York,  only 
piiblisherl  his  ftrst  case  of  visceral  pleurectomy,  which 
he  exhibited  to  the  Herman  Society  of  New  York  { let- 
ter), then  he  could  have  claimeil  the  honor  of  being 
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first.    The  date  of  publication  always  decides  the  ques- 
tion of  priority. 

A  year  later  Delorme  (Presse  nUd.,  Paris,  1894) 
published  his  case  operated  on  in  the  same  year. 
Then  one  by  Reclus  {Presse  mcd.,  Paris,  18^)4)  :  one 
by  Gallet  {Le  Climque,  January-  6,  1895)  and  then  one 
by  myself  {Journal  A,  M  .A.,  January  9,  1897).  These 
four  cases  of  visceral  pleurectomy  were  the  only  ones 
recorded  up  to  the  date  of  the  meeting  of  the  Ameri- 
can Medical  Association,  at  Atlanta,  Ga.,  May  5  to  8, 
18*)6.  where  I  presented  a  paper  on  "Thoracoplasty  in 
America,  and  Visceral  Pleurectomy.  with  Report  of  a 
Case,"  and  published  the  next  year,  as  above  stated. 

X'isceral  pleurectomy  is  a  major  operation,  but  not 
as  grave  as  Schede's  operation,  although  in  selected 
cases  these  two  procedures  may  be  often  partially  and 
rarely  completely  synchronously  performed,  depending 
upon  the  general  condition  of  the  patient  and  the 
amount  of  pathological  tissue  to  be  removed.  It  is  usu- 
ally, however,  performed  after  the  chest  wall  has  been 
liberally  removed  and  a  chronic  cavity  or  sinus  still 
persists. 

Indications. — "The  local  condition  is  a  suppurating 
cavity  remaining  after  the  ribs,  intercostal  structures 
and  thickened  parietal  pleura  (Schede)  have  been  re- 
moved. The  lung  is  bound  down  by  the  enormously 
thickened  visceral  pleura,  and  a  further  development 
of  granulation  tissue  seems  impossible.  Even  when  tu- 
l>ercular  foci  are  present  in  the  lung,  and  these  are 
breaking  down,  the  operation  may  l)e  advised,  provided 
the  other  lung  is  sound  and  the  patient  is  otherwise  in 
a  condition  to  stand  it.  It  is,  of  course,  preferable  for 
the  sputum  to  be  free  from  tubercle  bacilli,  but  if  it  is 
apparent  that  they  come  from  the  compressed  lung,  an 
operation  need  not  be  withheld.  Amyloid  degenera- 
tion of  the  internal  organs,  within  certain  limitations, 
as  found  in  these  cases  of  chronic  empvema.  does  not 
contraindicate  visceral  pleurectomy.  That  the  symp- 
toms of  amyloid  disease  disappeared  when  the  cause 
was  removed  by  operation,  was  as  well  known  to  sur- 
geons in  pre-antiseptic  days  as  it  is  to  us.  Si)ecial  at- 
tention must  be  given  to  the  condition  of  the  kidneys. 
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from  a  >urt;ical  viewpoint  more  risks  may  be  taken 
in  cases  of  waxy  kitliicys  than  when  chronic  nephritis, 
pyonephrosis  or  kidney  tubercuk>sis  is  present,  A  per- 
son suffering  witli  *cold  abscesses'  in  other  parts  of 
the  body,  cjj.,  psoas,  ihac,  lumbar,  etc»,  who  also  has  an 
empyema,  may  receive  a  pronounced  turn  to  recovery 
after  visceral  pleurectomy.  There  is  a  prevalent  idea 
among  the  profession  regarding  chronic  empyema 
which  has  been  treated  by  thoracoplasty  and  perfect 
drainage  secured,  and  that  is  that  it  has  already  re- 
ceived ail  the  surgical  treatment  available.  In  con- 
sefjuence  there  are  many  neglected  cases  throughout 
this  country  facing  the  dangers  of  septicemia,  pyemia, 
amyloid  disease  and  tuberculosis,  whose  lives  may  be 
made  coiufortnble  and  t!a\s  lengthenet!  by  a  timely  vis- 
ceral [ilenrectomy. 

**Just  as  smin  as  it  is  clear  that  the  cavity  has  no 
tendency  to  become  oWitcrated,  after  bisnurth  paste  in- 
jections and  the  liberal  removal  of  the  chest  wall,  the 
sooner  a  visceral  pleurectomy — the  climax  of  operative 
proceihires  for  this  jjurpose— is  performed,  the  better 
it  is  for  the  pnticnt.  In  children  simpler  procedures  will 
usually  suffice,  e.cf,,  curetting,  irrigation.  Beckys  paste, 
etc.  Kxpansinn  of  the  lung  does  not  usually  result,  im- 
less  the  lung  is  liberated  shortly  after  it  becomes  bouml 
down/' 

Paif^wlogy. — *'A  study  of  the  thick  fibrous  pleura  in 
cases  of  chronic  empyema  soon  convinces  anyone  that 
nature  cuts  off  nutrition  so  effectually  from  its  surface 
as  to  render  it  impossilde  for  healthy  granulation  tissue 
to  form  to  close  t\w  cavity.  Cut  section  of  the  pleura 
shows  from  within  out  in)  lung  tissue;  (b)  fibrous 
tissue,  even  cicatricial  in  character;  ic\  waxy  sub- 
stance, and  id)  a  smooth,  pale,  glistening  surface. 
Under  the  microscope  (low  power)  there  is  no  epi- 
thelial covering,  but  an  array  of  grannlation  tissue 
consi^^ting  of  cells,  fibers  and  a  large  proportion  of  thin 
blood-vessels  is  to  be  seen.  As  you  go  deep-cr.  the  ]>ro- 
portion  of  fibers  to  cells  increases,  the  nmuber  of 
Wood- vessels  decreases  and  an  infiltrate  of  homogenetHis 
material  becomes  more  prominent.  r)eef>er  still,  a  large 
member  of  blood-vessels  is  ^een  in  various  stages  of 


obliterating  endarteritis.  In  some  of  them  the  hmien 
is  scarcely  apparent,  while  in  the  vicinity  there  are 
masses  of  concentrically  arranged  fibrous  tissue,  ex- 
actly similar  to  the  vessels,  except  that  there  is  no 
longer  a  lumen.  These  whorls  of  tissue  I  interpret  as 
blood-vessels  that  have  been  entirely  obliterated.  In 
this  zone  can  be  seen  columns  of  cubical  epithelium 
with  no  lumen,  the  remnants  of  obliterated  air  vesicles. 
As  we  go  deeper  into  what  is  plainly  apparent  as  lung 
structure,  we  find  gradation  from  the  just  noted  to  l>e 
the  air  vesicle,  easily  recognized  as  such.  These  air 
vesicle  walls  are  thickened  by  an  overgrowth  of  fibrous 
tissue  that  in  places  is  even,  and  in  places  is  knob-like. 
There  is  considerable  pigment  within  these  alveolar 
walls.  Occupying  a  portion  of  the  air  vesicle  is  an 
exudate.  The  blood-vessels  in  these  alveolar  walls  are 
thickened.  A  bronchiole  of  small  size  can  be  recog- 
nized." 

High  Pou^r. — "Superficial,  typical  j^ranulation  tis- 
sue, with  a  moderate  infiltration  of  a  hyaline  material, 
is  seen.  As  we  go  deeper  matured  fibrous  tissue  i^ 
found,  and  the  homogeneous  infiltrate  becomes  more 
prominent.  Some  of  the  blood-ve^^sels  show  active  ])ro- 
liferation  of  the  endothelial  cells:  in  r)ther>,  with  very 
much  thickened  walls,  this  proliferation  is  nrjt  so 
prominently  seen.  Here  and  there  in  these  areas  are 
irregular  masses  of  degenerated  epithelium,  easily  rec- 
ognized, which  are  clearly  representatives  of  former 
alveoli.  Here  also  app>ear  double  colunms  of  cubical 
epithelial  cells,  in  which  the  epithelium  is  regularly  ar- 
ranged along  its  basement  membrane ;  these  are  al>o 
remnants  of  obliterated  vesicles.  Tliese  ves«^el  walk 
previously  referred  to  are  seen  to  be  made  up  of  con- 
centrically arranged  mature  fibers.  The  thickening  in 
the  air  vesicle  wall  is  due  to  increase  in  the  connec- 
tive tissue.  The  epithelium  which  covers  it  is  every- 
where cubical.  The  apparent  exudate  which  filled 
many  of  the  vesicles  is  now  seen  to  be  in  part  due  to 
fibrin  filaments,  but  in  the  greater  part  due  to  masses 
of  epithelial  cells  lying  loose  in  the  vesicle.  Many  of 
these  cells  contain  pigment.    Cross  section  of  the  bron- 
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chii^  shows  a  typical  bronchus  of  small  >iize,  Unec]  hy  a 
single  layer  of  ciliated  columnar  epithelium. 

*'77u'  pathological  chonges  are  pretty  much  the  same 
in  all  the  case5^,  with  ihc  exception  of  tuberculous 
changes  predominating  in  some  of  the  specimens  re- 
moved. In  Fowler's  case  no  lung  tissue  was  found  in 
any  part  of  the  specimen.  In  my  cases  (six),  all 
very  successful*  a  microscopic  amount  of  lung  tissue 
was  exsected  with  the  pleura/' 

Operation, — "Lay  open  the  cavity,  preferably  by  a 
longitudinal  incision  in  mid-axillary  line.  The  course 
of  former  incisions  may  be  advantageously  follf>vved. 
Thoroughly  curette  the  pus-bearing  surface  and  dis- 
infect it  with  Harrington's  solution.  Now  liberate 
the  apex  of  the  lung  by  boldly  circumventing  it  with 
an  incision  which  goes  clean  through  into  lung  tis- 
sue. Turn  down  a  flap  of  the  viscera!  by  keeping 
close  to  its  under  surface  and  cutting  through  its  at- 
tachment to  the  lung  with  knife  or  scissors.  During 
this  removal  the  lung»  when  somewhat  normal,  will 
suddenly  expand  from  the  thorax  and  obscure  the 
field  of  operation.  I  have  fouufl  it  necessary  to  com- 
press the  lung  with  moist  gauze  pledgets  before  pro- 
gressing wMlh  the  dissection.  Should  the  patient  man- 
ifest ^igns  of  shock  at  this  stage,  as  did  that  of  Rechis, 
the  operation  should  nrtt  be  completed  at  this  sitting. 
It  is  preferable  to  anticipate  the  bulging  of  the  lung 
an<l  prevent  it  by  pressure.  At  tfie  angle  where  the 
visceral  becomes  the  parietal  pleura  the  liberation  and 
removal  of  pathological  tissue  must  he  very  thorough. 
When  the  operation  is  completed,  only  skin  and  ex- 
ternal muscle  flaps  cover  the  decorticated  lung.  Should 
stumps  of  ribs,  as  is  usually  tlie  case,  either  anteriorly 
or  posteriorly,  prevent  closure  of  dead  spaces,  these 
TTiust  be  resected  en  masse  by  means  of  powerful  bone 
shears,  whicli  plaw  through  all  hard  and  soft  struc- 
tures at  once.  The  common  practice  of  tearing  the 
ribs  out  one  by  one.  and  then  cutting  away  the  soft 
parts  takes  a  nuich  Ioniser  time  and  is  accompanied 
by  far  more  shock.  The  oi>erator  must  at  all  times 
keep  in  mind  the  limitations  of  the  patient's  endur- 
ance.    I  recollect  losing  a  case  from  shock  caused  by 
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too  much  Ferguson  while  doing  a  Schede  operation. 
In  the  surgical  treatment  of  empyema  from  thoracen- 
tesis to  viscer^  pleurectomy,  I  am  constrained  to  em- 
])hasize  the  vital  importance  of  rather  underdoing 
than  overdoing  any  one  of  the  procedures  at  our  com- 
mand at  any  one  time.  The  one  seance  operation  is, 
of  course,  preferable  if  the  patient  can  stand  it.  De- 
cortication by  slicing  away  the  sclerosed  pleura  over 
the  apex  of  the  lung,  at  the  angles  of  the  cavity,  and 
beneath  the  scapula,  is  disappointing  in  its  results, 
and  sooner  or  later  a  more  complete  resection  is  im- 
perative to  obliterate  the  old  cavities.  In  most  of 
these  cases  requiring  pleurcctomy  the  object  is  not 
to  obtain  expansion  of  the  lung,  but  by  removing  a 
cicatricial  and  suppurating  membrane  the  cavity  will 
close  by  means  of  granulation  tissue,  which  must  arise 
from  the  raw  lung  and  surrounding  soft  parts  nor- 
mally nourished.  The  unsatisfactory  results  obtained 
by  Garri,  Jordan,  Krause  and  many  others  may  be 
accounted  for  (a)  by  incomplete  removal  of  the  chest 
wall,  inchu^ing  the  costal  pleura,  or  ih)  by  imi)crfect 
excision  of  the  visceral  pleura.  The  thorough  erad- 
ication of  the  apex  of  the  pleural  cavity,  which  is 
not  touched  by  Schede's  operation,  is  imperative  to 
effect  a  cure.  The  vicinity  of  the  subclavian  vessels 
must  not  deter  the  surgeon  from  removing?  the  costal 
dome  before  attacking  the  visceral  pleura.  A  mid- 
axillary  incision  and  strong,  sharp  extractors  holding 
tlie  flaps  well  apart  greatly  facilitates  this  most  diffi- 
cult task.  I  have  not  found  it  necessary  to  make  a 
temporary  resection  of  the  clavicle  c^r  resection  of  a 
portion  of  the  scapula  for  this  purpose,  or  resection 
of  the  scapula  for  this  purpose.  a<  is  suggoted  by 
some  surgeons.'* 

J\ilnc  of  Biswuir!i  Paste  (  ICmil  C.  I'.eck.  of  Chi- 
cago).— "In  the  preparation  of  cases  of  cmjnenia  for 
operation  and  also  in  the  after-treatment,  nothing  has 
proved  more  satisfactory  in  my  ca^es  than  has  33 
per  cent,  of  bismuth  in  vaseline  and  injected  through 
the  fistula  into  the  cavity.  It  reduces  the  temperature, 
renders  the  cavity  comparatively  aseptic,  and  actually 


cures  cases  that  otherwise  1  would  have  operatetl  upon 
at  sight/* 
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PLRURORRHAPHV, 

Fh'urorrliaphy  h  done  fnr  lacerations^  incisions  or 
puncture,  all  of  which  nia\'  he  regular;  irregular,  lat- 
eral or  perpendicular.  Such  wounds  may  iDe  simple 
or  compound,  septic  or  aseptic,  with  or  without  hem- 
orrhage. They  may  or  may  not  involve  the  peri- 
cardium or  mediastinal  space,  and  they  may  unite  the 
twu  pleural  cavities  so  that  they  may  or  may  not  ne- 
cessitate surgical  interference  which  must  be  deter- 
mined by  the  general  condition  of  the  patient.  If  an 
operation  is  decided  upon  the  chest  must  be  opened 
boldly  and  quickly,  with  or  without  genera!  or  local 
ane>lhcsia.  Nearly  all  of  these  operations  may  he 
dune  without  a  general  anesthetic.  The  suture  should 
be  chromicized  catgut »  but  it  may  be  fine  linen  or 
silk.  Jn  nearly  ail  this  work  the  interrupted  suture 
must  be  used,  because  if  one  suture  breaks  the  rest 
may  sers'e  the  purpose. 

Suturing  the  jjleura  cannot  be  done  without  removal 
of  one  or  more  ribs  or  cartilages.  It  is  seldom*  if 
ever,  necessary  without  their  removal.  It  should  be 
done  with  absorbable  suture  materia!,  and  can  with 
safet}  be  done  many  times  without  drainage. 

Indexations  for  F/ruorr/ia/^fty.— Lacerations,  Inci- 
sions, Punctures. 

Lacerations  vary  in  extent,  and  are  tisnally  due  to 
irauma,  with  or  without  the  removal  of  ribs  or  cam- 
lagcs.  as  in  puncture  from  fracture.  Not  all  lacera- 
tions recjuire  suture  or  drainage.  They  may  involve 
any  ]:»art  of  the  visceral  or  costal  pleura,  and  always 
result  in  adhesions  of  the  visceral  and  costal  pleura, 
with  or  without  suture.  They  are  usually  infected, 
and  when  so  require  constant  drainage.  When  not  in- 
fected hut  little  care  is  necessary. 

ItuisioHs  are  done  with  a  cutting  instrument,  inleti- 
lional  or  by  accident,  vary  in  degree  and  location;  if 
small,  through  the  intercostal  space  they  sometimes 
tlo  not  require  surgjcal  intervention.  If  ribs  or  cart- 
ilages or  both  have  l>cen  removed  for  exploration,  or 
the  removal  of  neoplasms,  or  foreign  bodies,  suturing 
is  made  easier,  but  the  complications  are  greater. 
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Puncture  of  the  pleura  may  be  simple  or  compli- 
cated and  vary  in  degree.  They  may  be  through  the 
intercostal  space,  cartilage  or  rib,  one  or  all,  in  any 
part  of  the  chest  wall.  If  small  and  uncomplicated, 
little  if  anything  is  required  in  the  way  of  surgical 
interference,  but  if  infected  or  complicated  it  may  be 
necessary  to  remove  one  or  more  ribs  or  cartilages, 
one  or  both,  that  free  drainage  may  be  instituted.  It 
is  only  in  extensive  or  complicated  punctures  that 
suture  is  necessary.  This  may  be  a  part  or  through- 
out the  extent  of  the  opening,  depending  upon  whether 
or  not  drainage  be  instituted,  convalescence  is  then 
usually  slow. 

Technique. — The  method  and  character  of  suture 
material  to  be  employed  will  be  governed  by  the  kind 
of  pleural  tissue  for  consideration,  whether  it  be  vis- 
ceral or  parietal,  also  whether  the  wound  is  sterile 
or  non-sterile.  If  visceral  or  parietal  and  >terile. 
small  catgut,  silk  or  linen  are  preferable.  If  visceral 
and  non-sterile,  fine  silk  or  linen  should  always  be  em- 
ployed, because  they  will  hold  the  tissues  together  for 
a  greater  length  of  time  and  afterward  become  eiii- 
!)edded  or  disorganized  after  they  have  served  their 
purpose.  These  advantages  are  important,  because  of 
the  very  inaccessibility  of  the  lung.  The  acces>ibil- 
ity  of  the  parietal  pleura  renders  the  choice  of  suture 
material   less  important. 

Small  needles  and  mattress  suture  should  be  em- 
ployed in  all  cases  if  possible,  and  the  intervening 
suture  spaces  not  to  exceed  one-(|uartcr  of  an  inch  in 
length. 

The  post-operative  trcatfiiciit  of  the  various  upcra- 
tions  upon  the  pleura  is  the  same,  with  ur  without  in- 
fection, and  with  or  without  drainage.  Incisions  nf 
the  pleura  may  be  ])rimarily  asei)tic  or  septic.  If 
aseptic  drainage  may  or  may  not  be  necessary.  l)ut  if 
aseptic  and  they  become  infected,  then  drainaj^^e  nui>t 
be  instituted  by  means  of  gauze,  tape  or  rubber  iul)e. 
If  not  septic,  irrigation  with  any  kind  of  a  sokition 
should  not  be  done,  but  if  septic  it  may  occasionally 
be  done  with  sterile  water  alone,  care  being  taken  to 
see  that  the  outflow  e(|uals  the  inflow  at  the  time  of 
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its  iiilroductiun.  The  i^emi-sitting  i>osture  should  he 
assumed  as  soon  as  possible  afl-er  the  operation,  that 
gravity  drainage  may  be  more  certain.  If  at  any  time 
there  ii^  huigiiig  of  the  parts  with  or  without  rise  of 
temperature,  the  wound  should  be  reoj^ened. 

In  cases  where  the  pleura  has  been  sutured,  one  or 
all  of  such  sutures  should  be  divided  and  removed. 
All  dressings  aUil  manipu!atluns  of  such  wounds 
should  he  done  under  strict  a>eptic  precautions. 
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A  more  recent  article  on  empyema  by  Dr.  Edwar<l 
Pirrung  is  considered  by  the  atilhor  worthy  of  a  place 
in  this  chapter: 

*     *     * 

The  symptoms  of  suppurative  f>!eunsy  do  not  diflfer 
^'^reatly  from  those  of  simple  or  i^erous  effusion.  In 
many  casv*  it  is  impossible  (clinically,  at  least)  to  make 
a  certain  diagnosis.  The  signs  and  symptoms  of  puru- 
lent effusion  are  often  less  acute  in  character  than 
they  are  in  serous  effusions.  The  chills  are  more  fre- 
quent, the  fever  continuing  for  many  days  and  weeks. 
The  pulse  is  slightly  more  rapid  at  the  onset  and 
continues  at  a  high  rate  throughout  the  course  of  the 
disease.  The  tongue  is  deeply  furred,  showing  a  dry 
coating,  the  condition  of  the  patient  is  septic  and 
anxious.  The  hectic  fever  and  sweats  are  constant. 
The  occurrence  of  drenching  sweats,  especially  during 
the  relaxation  of  sleep,  I  have  found  a  quite  common 
symptom  in  the  purulent  pleuri^iies. 

Clinical  Course, — Pleurisy  may  begin  with  pain  and 
fever  or  the  onset  may  be  gradual.  Cough  of  a  dry 
character  with  stitch  in  the  side.  The  pain  increased 
by  attacks  of  coughing,  the  cough  producing  no  ex- 
pectoration, difficult  breathing,  the  respirations  are 
short,  jerky  and  incomplete.  These  symptoms  and 
other  evidence  of  jjleiiral  congestion  concern  the  chest. 
These  are  the  most  common  signs,  tboitgh  frequently 
nil  are  not  present.  Many  of  the  cases  are  secondary 
to  inflammations  in  the  lung  tissues,  extension  from 
subphrenic  infections,  or  from  mediastinal  or  pericar- 
dial involvement.  Foreign  bodies  and  new  growths 
are  often  responsible  for  the  occurrence  of  effusions 
within  the  pleurae*  Occasionally  we  see  empyema  re- 
sult from  an  overwhelming  septic  infection  involving 
all  of  the  serous  surfaces  and  cavities  of  the  bodies. 
Traumatic  infected  pleurisies  and  infected  hemothorax 
might  also  be  discussed  under  empyema.  However, 
only  those  infections  which  are  carried  by  the  blood 
and  lymph  streams,  or  extensions  from  the  adjacent 
organs  or  viscer<e,  are  herein  considered. 

Purulent  pleurisy  is  seen  at  all  ages,  is  frequent 
below  one  year,  increases  in  frequency  up  to  the  age 
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of  five  years,  from  five  to  twelve  it  holds  a  fairly 
accurate  level  From  that  time  on  it  declines  and  is 
an  extreme  rarity  in  the  aged.  The  effusions  occurring 
in  the  aduh,  middle  and  the  more  advanced  years  are 
generally  serous.  In  the  majority  of  cases  they  are 
primarily  tubercular.  Serous  effusions  many  times  are 
secondarily  invaded  by  pus-producing  organisms,  the 
comi>lication  of  mixed  infection  making  it  quite  a  seri- 
ous problem  to  deal  with.  Exposure  to  cold  and  chill- 
ing is  a  common  cause  of  pleurisy.  Poor  nutrition  and 
t-ertain  general  diseases,  such  as  Bright's  disease^  dia- 
betes and  rheumatism,  predis|X)se  to  pleurisy.  In  chil- 
dren, the  acute  infections,  together  with  broncho-pneu- 
monia, are  frequently  followed  by  purulent  effusions. 

The  purulent  pleuris.ies  admit  of  no  other  explana- 
tion than  that  of  invasion  of  the  pleural  sac  by  pus- 
producing  organisms.  The  organism  producing  pus 
may  be  the  streptococci,  pneumococci,  the  influenza  B., 
the  staphlycocci,  the  coli  B.,  the  typhoid,  and  the  B, 
anthrax  is  occasionally  found.  Tubercular  purulent 
pleurisy  is  not  a  pure  tubercular  infection  (Koch's  B. 
has  no  pyogenic  properties).  Other  pyogenic  bacteria 
arc  found  in  varying  members.  A  pure  pneumococcal 
jjleurisy  is  rare  in  adults,  but  occurs  quite  frequently 
in  children.  Pure  cultures  are  not  the  rule  in  adults 
or  children,  mi.xed  infections  following  the  acute  in- 
fectious diseases  are  quite  common.  Purulent  pleurisy. 
due  to  the  staphlycocci,  is  rare  and  usually  follows 
tonsillitis  or  osteomyelitis.  However,  following  trauma, 
gunshots  and  stab  wounds,  )^u  may  find  the  staphylo- 
cocci to  be  the  cause  of  a  purulent  effusion. 

The  physical  signs  of  pleuritic  effusions  are  com- 
mon to  both  serous  and  purulent  affections.  They  arc 
diminished  vocal  fremitus,  absent  or  alterations  in  the 
breath  sounds,  dullness  on  percussion,  displacemetU  of 
the  heart  and  diaphragm.  (The  diaphragm  and  ab- 
dominal viscera  are  displaced  upward,  while  displace- 
ments of  the  heart  are  variable.)  There  is  hyper- 
resonance  over  the  area  of  the  uninvolved  lung.  A 
triangidar  area  of  dullness  with  the  apex  at  the  sterno- 
clavicular junction  on  the  affected  side.  The  so-called 
skodiac  resonance  (this  symptom  occurs  only  in  free 
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cfFusion^  when  llit:  lung  is  unattached  by  adhesions  to 
the  parietal  ]>leura.)  ( )thcr  signs  and  symptoms  may 
he  intercostal  bulging,  signs  of  fluctuations  between 
the  ribs  and  absence  of  I  he  respiratory  excursions  on 
the  affected  side,  while  in  children  there  is  an  apparent 
flattening  of  the  chest  wall 

Sig^ns  indicating  the  nature  of  the  fluid  may  be 
foueht  for  in  a  careful  study  of  the  onset  and  course 
of  the  disease,  the  presence  of  other  diseases  or  com- 
plications, the  temperature,  the  pulse  rate,  together 
with  the  drenching  sweats  and  the  other  septic  phe- 
nomena may  help  you  to  separate  the  purulent  from 
the  serous  efTusions,  A  !>lood  count  \v\\]  show  a  leuco- 
cytosis  of  marked  degree,  fixamination  of  the  as- 
pirated fluids  will  reveal  the  true  nature  of  the  dis- 
ease, either  through  staining  method,  cultivation  on 
artificial  media  or  by  animal  inoculations.  In  a  tuber- 
cular case,  where  mixed  infections  have  occurred,  it 
may  be  extremely  difficult  or  imixjssible  to  isolate 
the  tubercular  B.  Concerning  failure  to  find  fluid  or 
pus,  they  may  be  encysted  or  interlobular  and  re* 
quire  several  punctures  to  l<x\ite :  then,  too,  the  con- 
sistency of  the  fluid  may  lie  so  great  that  it  will  not 
pass  through  the  needle.  If  the  empyema  is  of  long 
standing,  the  exudates  becoming  organized  in  the 
fibrinous  bantis,  bind  down  the  lungs  and  the  persistent 
irritation  will  cause  great  thickening  of  the  pleura. 

The  first  essential  of  a  successful  treatment  is  an 
early  and  accurate  diagnosis.  If  operation  is  incbcated. 
it  should  be  one  of  choice  and  not  of  necessity.  Sur- 
gery in  the  exploration  of  the  ^'pathology  of  the  living'* 
has  revealed  to  us  the  fact  that  early  intervention  is 
essential  in  all  suppurations.  Delays  usually  n^ean 
increasing  invalidism  for  the  patient ;  it  also  means 
that  he  must  be  content  with  his  disability  wdthout 
the  hope  of  permanently  restoring  the  functions  of 
the  invaded  organ.  The  indiscriminate  oj>erating  in 
pleural  infections  shotild  be  condemned.  It  is,  however, 
that  errors  are  due  many  times  to  neglect  upon  the 
part  of  the  physician  or  surgeon  in  attributing  tlie 
condition  to  unresolved  pneumonia,  pleural  thicken- 
ing,  etc.,  or  whenever  ]>leural  effusions  are  ])ro]>eTly 
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recognized,  they  are  temporized  with  for  too  long  a 
time.  Again,  some  physicians  believe  they  must  have 
present  all  of  the  signs  of  effusion  without  those  of 
lung  involvement  for  a  diagnosis.  Both  frequently 
coexist ;  many  times  some  of  the  positive  signs  are  ab- 
sent, yet  the  physical  findings — the  X-Ray  and  the 
aspirating  needle  (always  under  strict  surgical  pre- 
caution)— ^will  reveal  the  true  nature  of  the  disease. 
One  should  not  depend  upon  the  graphic  method  alone 
for  diagnosis:  however,  the  X-ray  should  be  utilized 
more  frequently.  The  X-ray  will  also  help  in  deter- 
mining the  efficiency  and  completeness  of  drainage 
after  operation  or  aspirations.  Tardy  and  repeated 
aspirations  or  small  incisions  as  a  curative  measure 
should  be  superseded  by  the  more  direct  method  of  ril) 
resection  or  large  incisions  if  he  will  check  up  his 
aspiring  efforts  with  the  use  of  the  X-ray.  The 
post-operative  plate  will  positively  reveal  the  fact  that 
there  is  still  remaining  a  residue  of  fibrinous  exudates 
and  pus  that  can  not  pass  out  through  the  needle.  A 
study  of  the  statistics  table  of  the  mortality  and  mor- 
bidity of  empyema  will  prove  that  the  advance  in  the 
surgical  treatment  of  purulent  effusions  within  the 
pleural  sacs  have  not  kept  pace  with  the  modern  treat- 
noent  of  infections  and  pus  collections  in  other  parts 
of  the  body.  It  is  axiomatic  in  surgical  practice  to 
establish  free  drainage  of  pus  collections  wherever 
they  are  found.  From  the  earliest  history  of  medi- 
cine, paracentesis  of  the  pleura  has  been  practiced, 
but,  exposed  to  varying  fortunes  like  every  other 
therapeutic  measure,  it  has  occasionally  been  almost 
abandoned  entirely  or  reserved  for  the  almost  hope- 
less case.  Trousseau  says  "it  was  resorted  to  dis.trust- 
fully  and  then  only  when  imminent  peril  justified  ex- 
treme daring."  Suppurative  pleurisy  is  essentially  a 
serious  disease,  and,  indeed,  it  generally  proves  fatal 
if  unrelieved  either  by  surgical  meas  or  by  natural 
drainage  efforts  in  perforating  through  a  bronchus, 
the  pus  being  coughed  up,  or  it  may  appear  in  the 
mediastinal  or  peritoneal  cavities.  Occasionally  we 
have  pus  appearing  externally,  viz.,  empyema  necessi- 
tas.    It  does  not  particularly  matter  whether  the  dis- 
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ease  is  prinjarily  a  jnirulent  or  a  simple  effusion  that 
later  becomes  purulent — both  carry  serious  conse- 
(fuenccs  if  unrelieved.  Procrasttnation  is  as  serious 
in  empyema  as  it  is  in  appendicitis,  I  am  convinced 
that  two  factors  are  responsible  for  the  nej^lect  of 
these  cases :  First,  our  notions  of  the  pathology  have 
come  from  the  postmortem  table ;  second,  operations 
have  jjeen  made  throuj^h  <mall  incisions  in  the  pleura; 
thus  we  have  had  little  opportunity  to  thoroughly  ex- 
atuine  the  interior  of  the  cavity. 

Treat mt:n4. — What  is  required  is-  to  establish  early 
and  adequate  drainage  of  the  entire  pleura.  This 
can  only  be  accomplished  by  incisions  large  enough 
to  allow  for  the  thorough  exploration  and  examina- 
tion of  the  pleura  cavity  with  the  gloved  finger: 
Dratna^^e  should  be  continued  for  several  days  tn  acute 
cases.  The  subacute  and  chronic  cases  will  require 
fjrainage  over  a  longer  period  of  time.  The  opening 
.should  be  made  in  the  most  dependent  part :  however, 
it  i&  a  pretty  good  rule  to  follow  that  you  cut  down 
along  the  needle  puncture  wherever  pus  is  fovmd,  the 
needle  in  the  purulent  cavity  acting  as  a  guide.  Do 
not  forget  in  making  punctures  that  quite  frequently 
the  diaphragtn  is  displaced  upward.  Care  must,  there- 
fore, be  observed  in  order  that  the  needle  does  not 
penetrate  Ipelow  the  diaphragm.  If  aspirations  have 
l)een  repeatedly  made,  and  whenever  long  delays  have 
occurred  without  free  drainage  having  been  estab- 
lished, we  can  not  hope  for  sufficient  expans^ion  of 
the  lung  to  again  occur  as  will  meet  the  chest  wall. 
Obliteration  of  the  cavity  in  such  a  case  may  come 
about  by  the  organization  of  calcifications  of  the  ex- 
udates, or  by  collapse  of  the  chest  wall.  Oi)erations 
which  narrow  the  chest,  allowing  the  chest  walls  to 
meet  the  collapsed  lutig,  are  required  in  chronic  cases* 
Complete  removal  of  the  bony  chest  decortication  of 
the  lung  and  incision  of  the  pleura  for  the  relief  of 
the  late  results  of  empyema  are  unsatisfactory :  even 
if  a  life  be  saved,  the  function  of  the  lung  is  im- 
paired ;  thus  the  man  is  handicapped  in  earning  a 
livelihood  or  his  existence  is  shortened  by  some  inter- 
current disease.    Such  cases  are  extremely  liable  to  have 
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disease  arise  in  the  other  lung,  and  whenever  it  does 
occur,  there  is  no  substitute  to  compensate.  Many 
times  death  will  occur  from  a  low-grade  inflammation 
of  the  remaining  Itmg. 

What  can  we  oflFer  in  the  performance  of  early 
operations?  If  operation  is  performed  early,  before 
fibrinous  adhesions  have  bound  down  the  lung,  we  can 
expect  recovery  with  almost  perfect  expansion  of  the 
compressed  lung.  Early  operations  will  cast  aside 
complications  of  joint  and  spine  deformities.  WTiat. 
then,  are  the  objections  ocered  by  the  ipponents  of 
early  surgical  intervention?  The  first  objection  of- 
fered is  that  you  admit  air  into  the  pleural  sac,  thus 
destroying  the  negative  pressure  and  allowing  a  col- 
lapse of  the  lung;  since  the  lungs  are  always  tendin<j 
to  collapse,  respiration  becomes  impossible,  directly 
free  openings  are  made  into  the  pleural  cavities  on 
l)oth  sides.  According  to  Starling,  after  full  inspira- 
tions the  elastic  forces  are  brought  into  play  and  the 
negative  pressure  reaches  as  great  an  amount  as  30 
mm.  of  mercury.  The  negative  pressure  in  the 
thorax  is  diminished  by  any  factor  decreasing  the 
elasticity  of  the  lung  tissue ;  thus,  in  an  old  man,  when 
the  elastic  tissue  is  degenerated  and  the  alveoline  en- 
larged, giving  rise  to  the  conditions  of  emphysema, 
the  lungs  may  collapse  only  slightly  or  not  at  all  on 
opening  the  chest.  The  lungs  do  not  collapse  on  mak- 
ing an  opening  in  the  chest  of  a  new-born  mammal, 
but  this  is  owing  to  the  fact  that  they  completely  fill 
the  thorax  in  the  expiratory  position  and  it  is  only 
later,  with  the  growth  of  the  ribs,  the  thorax,  so  to 
speak,  becomes  too  large  for  the  lungs,  which  are, 
therefore,  stretched  to  fill  it.  The  force  exerted  by 
the  inspiratory  muscles  is  all  spent  in  overcoming  the 
elastic  resistance  of  the  lungs  and  costal-cartilag;e. 
According  to  Cotton,  of  Boston,  not  less  than  five  fac- 
tors come  into  play  in  determining  the  intra-])lenral 
pressure : 

1.  The  positive  pressure  of  the  expiration. 

2.  The  negative  pressure  of  inspiration. 

3.  Elasticity  of  the  lungs. 

4.  Lymphatic  absorption  that  clears  the  cavity  of 
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tiuids.  but  is  acuially  a  result  of  tlic  [iressure  factor 
rather  than  an  active  agent  in  determining  pressure 
las  far  as  we  know). 

5.     The  surface  tension  of  the  great  pleural  sur 
faces,  tending  to  preserve  their  contact. 

Summary. 

1.  l\irulent  effusions  are  often  unsuspected  or 
mistaken  for  unresolved  pneumonia  or  other  intra- 
thoracic comijlication. 

2.  When  correctly  diagnosed  they  are  too  often 
temporized  with  by  aspirations. 

3.  Whenever  operation  is  perfomied,  drainage  is 
often  inadequate. 

4.  The  operation  of  choice  is  an  early  and  wide  in- 
cision of  the  pleura. 

5.  Excision  of  a  rib  or  ribs  may  l^e  required  for 
adequate  drainage  and  exploration. 

6.  (Jur  eJlorts  to  improve  the  statistics  of  eni- 
Ijyema  can  only  be  brought  about  by  a  more  careful 
and  accurate  diagnosis  and  resorting  lo  earlier  ojjcra- 
tion  intervention. 

KEFERRNIES. 

StarliiTg:    Hiimair  Physiology*  2nd  Edition, 
Trousseau:    Ginieal  Medicine, 
Oiuon:   B.  M.  and  S.  J..  1915.  Vol.  173.  pp.  804-8, 
Pirning:    lancet-Clinic,  M^ich,  1912. 


SL'RGERY  OF  THE  LUX<;>. 
PXEUMOXOTOMY. 

I;V  D.  MERRILL  RK  KETTS.  MJ>.. 
rixcixNATr. 

Thr  normal  number  of  lobes  of  the  lunij  varies. 
Some  animals  have  but  one.  while  other?  iiave  -everal, 
and  the  number  may  vary  in  each  individual.  An-^m- 
alcus  numbers  of  lobes  are  frei^juent.  but  it  i?  difticult 
to  ever  determine  such  variations.  The  minute  struc- 
ture of  the  lung  and  the  number.  >:ze  an^!  di^tril^u- 
tion  of  the  bronchi  also  vary  con-idera]>ly.  a-  ^loe-  the 
»;tructure  of  the  alveolae  of  man.  Thi-  i-  the  "nly  in- 
stance of  capillaries  being  found  on  ly  th  -ifie-  '/f  the 
alveolar  walls,  and  there  is  no  rea-on  a--i^ned  -.vhy 
this  is  so.  Xo  doubt  it  add>  greatly  to  the  i>n<c--  vf  re- 
pair, necessitated  by  inflammator}-  change-.  The  ling  of 
man  is  therefore  the  most  highly  'kvel^pc^I  '.f  a!!  ani- 
mals. 

Embryology, — "On  the  fifteenth  day  there  apjxrar-  a 
swelling  on  the  floor  of  the  pharyn.x.  opjxi-ite  the 
first,  second  and  third  bronchial  arche-.  ar.d  al'.nc'  trie 
middle  of  this  swelling  runs  a  lon^itviinal  ^r  /  vc. 
This  groove  becomes  more  distinct  *  ii  tiic  -ixtcnth 
day,  and  its  posterior  end  terminate-  in  a  -hort  ov/ul 
pocket,  which  becomes  deeper  by  the  cni  of  the  li.ird 
week,  and  extends  backward  to  the  -i-'e  '»f  tlx-  c-'-ph- 
agus  and  independently  of  it :  and  it-  p«.-!cTi«  r  c:^;  hc- 
comes  divided  into  right  and  Lit  lohc-.  wln^li  after- 
wards become  the  lungs  proper.  The  tube  lea'iir.;^  to 
them  is  the  trachea,  and  the  >lit  o]>ening  iiit"  the  ;^rM«,ve 
on  the  floor  of  the  j)harynx  i>  the  future  ^!<^tti-.  \  hir- 
ing the  fourth  week  the  lung-  are  growing  rajridly  «.n 
each  side  of  the  esophagus  and  «lor-a!  to  tr.e  heart. 
The  distal  end  become-  larger  an^I  -ooii  divi^!^-  into 
lobes,  three  on  the  right  and  tw(;  «'n  the  left.  >o  that 
the  fifth  week  finds  the  main  lobe-  hec<^»niing  greatly 
elongated  with  budding,  which  process  continue-  witli 


I  he  tlevelo])nient  of  the  air  cells,  which  are  not^co^^ 
nizalile  until  time  of  birth.** 

The  X-ray  should  he  employed  in  all  extra  and  intra- 
thoracic conditions  for  diagnostic  or  thora-pletiritic 
THirposes,  It  has  been  employed  as  a  therapeutic  agent 
in  a  few  forms  <»f  extra  and  intrathoracic  neoplasms, 
especially  Ilodgkin's  disease,  which  has  been  greatly 
benefited  bin  not  cured,  and  hypertrophy  of  the  thy- 
mus gland,  which  has  been  apparently  arrested  if  not 
diminished  in  si/-c. 

It  is  a  valuable  aid  rn  detecting  neoplasms,  aiicu- 
risms.  abscesses,  blood  and  serous  cavities,  foreign 
bodies  and  traumatic  lesions  varying  in  character. 
Sinuses,  esj>ecially  when  filled  with  bismuth,  c^n  also 
le  readily  traccfl. 

.Iti'lectasis  is  collapse  of  the  lung  before  birth,  due 
U*  compression  by  f!uid,  new  growths,  deformity  or 
paralysis. 

/If^ucuntatasis  is  colla|)se  of  the  lung  after  birth,  due 
tr.  the  same  and  additional  causes  (pneumothnrax). 

Treatment, — Surgical  intervention  on  the  a  fleet  ions 
lit  the  lung  may  be  classed  under  four  (hflferent  head- 

L  ''Tntrapulmonary  interference  with  diseased  foci, 
1    *' Influencing  of  pulmonary  affections  by  way  of 
the  pleura,  through  compression  of  the  lung. 

3.  **Opcrative  procedures  on  the  thoracic  wall  for 
the  tueehanical  influencing  of  the  puhiionary  function, 
thereby  reacting  on  pathologic  processes  in  the  hing, 

4,  '^Operative  treatment  of  the  diseases  of  the  tho* 
racic  wall  itself,  in  as  far  as  this  leads  to  the  exposure 
of  the  hmg/'     (Friedcrick). 


PXEUMOXOTOM^^ 

Tueumonotonty  comprises  all  incisions  and  punctures 
for  any  purpose,  Any  portion  of  the  lung  may  be  in- 
cised or  punctured  for  exploration,  injury,  disease  or 
evrerimental  purposes,  with  comparative  safety,  now 
that  pnciniiothorax  is  so  readily  overcome. 

Lttfuf  Puncture, —  llorder  (Lancet,  Xovember  6, 
VKiO)  punctured  the  lung  for  diagnostic  purjKJses  In 
^Mino  fourteen  cases.    He  says  it  may  be  don-e  in  ac- 


tual  practice  under  two  conditions:  (1)  If  a  pleural 
effusion  is  suspected  and  the  result  of  the  puncture 
negatives  this;  (2)  if  no  fluid  is  suspected  in  the  pleu- 
ral sac,  but  the  lung  is  deliberately  punctured  for  the 
express  purpose  of  discovering  the  nature  of  the  dis- 
ease process  within  the  lung  itself.  The  material  ob- 
tained is  no  less  valuable  in  the  first  than  in  the  second 
of  these  two  conditions.  The  indications  given  by  the 
author  for  penetrating  the  lung  are  as  follows : 

1.  In  any  case  yielding  signs  of  consolidation  of  the 
lung,  in  w^hich  careful  examination  of  the  sputum  fail> 
to  reveal  the  nature  of  the  disease.  It  is  perliap^  jnish- 
ing  the  value  of  "ocular  demonstration"  rather  far  to 
say  that  the  lung  puncture  is  indicated  in  a  straight- 
forward case  of  lobar  pneumonia,  even  where  there  is 
no  sputum  for  examination.  Hut  it  should  certainly 
be  undertaken  in  any  such  cas»e  if  the  desired  clinical 
course  is  departed  from  in  any  way  to  the  prejudice  of 
the  jjatient.  The  puncture  will  frequently  reveal  the 
existence  of  a  mixed  infection  (e.g.  B.  intUienza  and 
pneumococcus)   when  this  is  not  suspected. 

2.  In  abscess  it  is  useful  to  obtain  a  specimen  of  the 
pus  from  the  actual  seat  of  suppuration,  for  thereby 
a  knowledge  of  the  causal  microbe  is  gained,  often  a 
matter  of  great  difficulty  or  impossibility  when  dealing 
with  sputum. 

3.  In  bronchiectasis  the  same  comments  hold.  I^ung 
l)uncture  may  ix)ssibly  be  of  service  in  suspected  cases 
of  acute  pulmonary  tuberculosis,  in  which  condition 
sputum  is  so  commonly  absent.  Lung  })uncture  is  ])er- 
formed  in  exactly  the  same  manner  as  pleural  ex])l()ra- 
tion. 

INDICATIONS    FOR    PNEUMONOTOM  V,    CYSTS.    AT.SC  K.SS. 
NEOPLASMS,    rORl-IGX   BODIKS. 

Cysts  may  be  serous,  pyogenic  or  heniorrhaj^ic.  large 
or  small,  single  or  multiple.  The  pyogenic  variety  may 
become  violently  active,  and  those  not  pNogmic  may 
become  pyogenic. 

Echinococcus. — About  15  per  cent,  of  all  cases  found 
in  the  human  body  are  of  the  lung,  and  they  are  usu- 
ally secondary.     The  normal  cyst  fluid  contains  min- 
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Ronct\   IL.   Kystt's  hydatiqucs  du   PoumoiK     Pari>  Thesis, 

Terrier:  Hull,  ct  Mem,  Sac.  Anat.,  Paris,  Ixxxii,  494-499, 
1907. 

Vantrin  :  Rev.  med.  de  TUst,  Nancy,  xxix,  4S5,  1907. 

Machcnand  :,  Arch,  de  Med,  nav.,  Paris,  Ixxxviri,  200-210, 
1907, 

Olivier.  Cenie  and  Deve:  Xorniaitdfc  mcd..  Roiien,  xxti. 
59-^-59'J.  1907. 

Giry,  Mile,:   Bull.  Soc.  <lc  Petlijitr..  Pari?*,  ix,  396-401.1907. 

Gamier.  L  Rev.  de  Meil  dc  la  Suisse,  Ri^itc,  Gcncvc, 
xxviii.  141.- 144.  I9f8. 

Meleshin.  M.  A.,  iiiid  Sliart>ikn,  T.  Y .:  Kliiriirgia,  Mock,* 
xlviii.  445,  1908. 

VViLsnii,  II  M.:  Hydatid  Disease  of  ibe  Lutig.  Xew  Zealand 
Med   Tour,  viii.  16,  1909, 

Trllier  and  Martin.  L:  Kystcs  hydatiqucs  du  Pcnunon,  Rev. 
de  Thir..  xli.  I.  2()8.  1910.  « 

Alhertin.  H.,  an*l  Barjnn,  K  :  Lyon  Cliirurg..  iii,  149-16(1', 
1910. 

Marquis,  I..:  Hydatid  t'yst  Infant.  Arch  de  nicd.  dcs 
Enf„  n,  657.  19(K 

Lozanci.  R. :  Clin.  Med,.  Zaragnza.  viii.  72.1-735.  I  pi.,  1909. 

.^itinout^ycrs,  due  to  the  ray  fnngiis,  st*  co:itinonl\ 
observed  in  tiiuse  wIki  wtrk  with  niabe  and  aniinai-^, 
may  hv  fimnd  prinuirily  in  llie  lung.  The  left  hing  is 
most  cummonly  involved,  thoagh  direct  infection  i^ 
very  much  qucstiimecL 

Treat iitcni  is  very  unsatisfactory.  fut!i<le  of  potas- 
*iiuni  by  ninuth  and  snbcutancnusly  in  1  per  cent,  so- 
lution, in  one-half  drachm  doses  every  third  tlay,  have 
been  reconimendci  1 . 

Method  of  Of^rmtion. — Complete  eradication  is  nec- 
essary, or  any  attemf)t  to  cure  will  fail.  The  knife  and 
cautery  must  lie  freely  ajvplied,  (Jarre  records  ninety- 
six  cases  nf  the  lung  i  operated  upun.  with  et^hty-seven 
cures. 

ItllUJtipRAPHV, 

Parascanddto,  C  Actinnmicosi  del  p<dmiins  dal  punte  di 
vista  chirurpiro.     Clin.   Med.,  Pisa.  vi.  3.=t3-359.   1900 

Lozano,  .Abscesses  gani^rena's  bronquicetasias  v  actitiomi- 
cnsis.     Clin.  htckI..  ZaraRoza.  vii,  673-706.  1   pt.,   1909, 

Horn.  .\.  F..  G.  Beitras:  2ur  operativcn  behandlung  dar 
lunRCuaktinoniykose,  Roma- Leipzig.   1910, 

Psittacosis.^ — Gilbert  and  Fournier  have  stivdied  an 
epidemic  oi  psittacosis.  This  is  a  disease  transmitted 
from  birds,  particularly  parrots,  to  man.     In  birds  it 

1.  Tbe  American  Year  BiM»k  of  Medicine  and  Surgery.  1898. 


is  characterized  by  marked  diarrhea,  foss  of  appetite, 
dejiressictn  and  luss  of  feathers,  hi  man  it  runs  the 
course  of  an  intense  typhoid  fever,  without  abdom- 
inal symptoms,  but  with  niarked  pulmonar\  disturb- 
ances, resembUng  a  severe  infectious  [>neumoma.  A 
marked  epidemic  occurred  in  Paris  in  IW2,  affecting 
fifty  persons  or  more.  The  cases  studied  by  the  au- 
thors (Kcurred  tti  February,  18*^^6^  and  affected  hve 
persons,  of  whom  two  d\t<\.  They  were  able  Ut  conhrni 
the  observation  of  Xucard  regarding  the  occurrence  of 
a  definite  bacilUis,  having  foun^l  it  in  the  cases  under 
their  observation  as  well  as  in  the  bone  marrow  of  the 
birds.  They  could  not  find  the  organism  in  the  blood 
of  the  patients  during  life,  but  they  did  find  it  in  one 
case  in  the  blcwid  of  the  heart,  post-moriem.  The  or- 
ganism resembles  the  bacillus  of  Kberth  in  a  number 
of  particulars.  It  is  extremely  virulent,  causing  death 
in  rabbits,  mice  and  pigeons  within  fourtten  to  forty- 
eight  hours^ 

An  editorial  in  the  Gas,  heb,  de  Med.  ei  Cliir.^  April, 
1?^'7.  discusses  psittacosis.  It  was  introduced  into  Paris 
in  18*^1  by  sonie  parrots  from  Soutli  -\merica.  It  may 
l>e  transmitted  either  from  the  parrots  to  man  directly, 
or  through  intermediate  objects,  or  from  other  men. 
Thtr  ])eriod  of  incubation  is  from  seven  to  twelve  days, 
the  disease  commencing  with  malaise,  epistaxis  and 
disturbances  of  the  digestion.  This  is  followed  by 
bronchitis  or  bronchopneumonia,  with  slight  albumin- 
uria, and  finally  there  is  high  fever,  which  appears 
verv  .early  and  lasts  three  to  four  days,  and  termi- 
nates by  crisis.  These  phenomena  may  recur  several 
times,  defervescence  finally  taking  place  by  lysis.  Dur- 
ing the  course  of  the  disease  the  spleen  is  enlarged, 
and  the  signs  of  pneumonia  may  be  more  or  less  pro- 
nounced. In  some  cases  an  eruption  has  been  present, 
at  first  roseolar  and  subsequently  petechial.  Three 
forms  are  recognized,  the  slight,  nervtius  and  onlinary. 
The  duration  of  the  whole  disease  is  about  thirty  tlays. 
If  no  complications  occur,  recovery  is  the  rul-e,  Inu  the 
mortality  is  about  i7  per  cent.  The  cause  appears  to 
be  the  bacillus  discovered  by  Xocard,  which  closel} 
resembles  the  bacilhi's  of  typhoid    fever.     Curiously 
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enoii^b.  a  road  it  m  analognus  Ki  that  ot  U'idal  ck-es  nut 
seem  to  occur  in  thi>  (]i>ea>e.  The  treatment  is  purely 
symiitomatic.  prrphylaxis  being  by  tar  the  most  im- 
portant part. 

In  1879  J,  kitter^  repurte^l  {Drutschc  Arch,  f.  ktm, 
Med,,  187V>.  lUb  XXV,  j).  33  )  a  house  -epidemic  of  severe 
pneumonia  which  he  ascribed  to  contagion  from  par- 
rots, or  rather  the  cages  in  which  the  birds  had  been 
iranspijrted  Similar  observations  were  made  Iiy  Ost 
[Corresp.  Bhitt  f,  Schzirizer  Acrtzc,  IS79.  Xo.  19)  ii. 
Berne  in  1882  and  by  Wagner  \  Deutsche  Arch.  /,  kUn. 
Med,,  1884,  Bd.  xxxv:  1888,  Bd.  xlti)  in  Leipzig,  in 
188i  and  1886. 

In  December,  1891.  five  hundred  parrots  were  pur- 
chased in  Buenos  Ayrc>  for  the  E*;ir:s  market-  Of 
these,  three  hundred  died  on  the  voyage,  and  two  hun- 
dred reached  Paris  in  Febritary,  1892.  During  that 
year  there  were  forty-nine  cases  of  the  disease  now 
kntiwn  as  psittacosis,  ascribetl  to  infection  from  these 
parrots,  with  sixteen  deaths;  in  1893,  seven  cases  with 
tiV'e  deaths:  in  IffH,  two  cases,  b<:»th  of  which  recov- 

i*red  ;  in  189s-<>6,  twelve  cases,  with  three  deaths. 

• 

In  1894  there  were  house  ej>idemics  in  Florence  and 
Ponto,  of  a  malignant  atypical  pneumonia,  appearing 
simultaneously  in  several  members  of  the  same  fam- 
ily, ^''  even  involving  the  whole  family,  and  in  SL>mc 
instances  conveyed  directly  from  one  individual  to  an- 
other. This  visitation  was  ascribed  to  parrots  which 
had  been  imported  by  way  of  Genoa  from  South  Amer- 
ica. Observations  i  Leichtenstern,  Central  hi,  f,  all  gent, 
Gcsundheitspflege,  1889,  18)  were  made  by  Banti,  Mal- 
enchini  and  Palamedessi  (Centralblatt  /,  BatterioL  m, 
Parasitenkuiuie,  1896,  20). 

In  1897  it  was  reported  (Lancet,  1897,  p.  1058)  that 
in  Genoa  fourteen  persons  fell  sick  and  eight  died  be- 
cause of  two  parrots  brought  from  TSrazi!. 

In  1898,  in  the  Julian  \'enetia.  three  inmates  of  one 
house  fell  sick,  and  of  these  two  die<b  where  two  par- 
rots died  shortly  before.    Leichtenstern  (CentraWL  f. 


2.  Trans.  Assoc.  Am.  Pliys.,  vol   xh,  |>.  364,  1904,  Herman 
F.  Vickerv,  M.D.,  Boston,      * 
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allqemeine  Gesitudhcitspflege  1899,  18)  observed  house 
epidemics  in  Cologne  in  1898. 

In  one  there  were  ten  cases  and  four  deaths ;  in  a 
second  eight  cases  with  one  death.  Leichtcnstern  rc- 
i;ards  it  as  probable,  but  not  susceptible  of  absolute 
proof,  that  both  these  groups  of  cases  were  referable 
i.>  contagion  from  parrots. 

•  In  1880  Eberth  rei)orted  the  discovery  of  enormous 
numbers  of  micrococci  in  the  body  of  a  gray  ])arrot, 
and  in  1883  M.  Wolff  ( E.  Mace,  traite  de  liacteriol., 
VK)\.  p.  408)  examined  the  bodies  of  twelve  gray  par- 
nns  from  the  (juinea  coast  with  the  view  of  explaining 
ihe  immense  mortality  in  parrots  brought  thence  to 
( iermany.  He  also  found  micrococci  in  great  numbers. 

In  1893  Xocard  (Warthin,  Reference  Handbook  of 
Medical  Science,  vol.  vi,  p.  779)  isolated  a  s])ecific  ba- 
cillus belonging  to  the  group  of  colon  bacilli. 

Among  the  Florentine  cases,  Palamidess  (already 
mentioned ),  in  a  house  epidemic  which  attacked  fi\Q 
wrsons  in  one  family,  a  few  days  after  a  South  Amer- 
ican parrot  was  introduced,  found  a  micrc^be  similar  to 
the  bacillus  of  chicken  cholera,  but  more  like  XfKard's 
bacillus,  though  apparently  not  identical  with  it. 

In  1896  Gilbert  and  Fournier  (  Bulletin  tie  r.lcacl.  dc 
Mcii.,  1896)  reported  five  cases  of  ]>sittaco<i<  in  man : 
nf  these,  two  died.  In  the  heart's  blomi  ^^i  «;nc.  Xo- 
carr;  s  bacillus  was  found  post-mortem.  It  ])r«)vt(l  ti> 
l)e  an  extremely  virulent  organism,  killing  rabbits,  mice 
and  pigeons  within  fourteen  to  eighteen  licnirs  after  in- 
oculation. 

Xicolle  (Comptes  rend.  Soc.  de  Biol..  December  30, 
1S*>8)  reported  in  1899  an  epidemic  aft'ectini:;  eight 
persons,  of  whom  four  died.  He  dirl  iv  t  find  Xocard's 
bacillus.  He  did  obtain  a  serum  agglutination  from  a 
cuhure  of  that  bacillus  in  dilutions  of  1-50  anrl  1-60. 
The  serum  also  caused  a  clum])in;;  of  typhoid  ]>acilli. 
although  the  patient  had  never  sufi'ere<l  from  tyjilviid 
fever;  but  Widal  {Medical  Xcws.  January  0,  1S07) 
and  Sicard  ( Leichtenstern.  Ceutralblatt  f.  alh/cjii.  (ic- 
Jiindheitspflege,  1»>9,  18).  18%,  claimed  that  the\ 
could  differentiate  the  typhoid  bacillu-  from  .Xocard's 
by  the  serum  reaction. 
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The  syinf*totns  of  the  <li5ea>e  in  parrots  are  I«3ss  ot 
appetite,  debility,  droajjing  of  the  wings  and  diarrhea, 
ending  with  convnl'iion^  and  deatli.  In  man,  the  symp- 
tanis  of  the  Paris  ejiidemic  might  l>e  summarized  as 
those  of  a  grave  typhnidal  ctmdition  with  atypic  pneu- 
monia. The  onset  is  acute,  often  with  chilhnes^  or  a 
true  rigor.  Excejitionally  the  clisease  begins  insidiously, 
but  in  that  case  there  is  apt  to  he  a  chill  when  the  pneu- 
monia Ijcgins.  The  teinperaturc  is  ofien  103  on  the 
first  tlay  and  perhaps  104"  on  ilie  second  day  of  the 
illness.  The  fever  is  more  or  less  continuous,  with  a 
ternviiiatton  In  lysis.  In  man\  cases  succe>sive  foci  of 
pneimionia  rlcvelrjp,  giving  the  tem])eralure  curve  a  re- 
current  type. 

With  the  onset  ilie  fratient  is  feeble  and  depressed : 
he  usually  has  a  violent  headaclie  and  is  ufien  dizzy. 
ThtTc  may  be  tlellrinm.  As  a  ruk%  there  is  obstinate 
consfipatinn.  but  sr^me  cases  suffer  from  diarrhea.  The 
spleen  is  often  enlarged.  There  may  he  a  roseolar 
eruritioii  or  petechice.  From  the  beginning  of  the  dis- 
ease there  i^  a  noticeable  cough,  and  <>n  auscultation 
su!>crepitant  rales  are  found  ihrouglmut  both  lungs; 
then  after  a  few  days  there  is  a  slow  (bvelopment  of 
pneumoni;i.  which  may  be  either  lobular  or  lo1>ar.  In 
some  cases,  however,  there  may  be  no  evidence  of  cori- 
solidatinn. 

In  the  cnwfs  reported  by  Leichteti>tern.  above  re- 
ferred hK  the  illness  was  similar.  There  was  the  great- 
est weakness  and  depression  from  the  start,  and  al- 
most invariably  a  severe  heailache,  but  no  cases  hail 
delirium.  As  a  rule  there  were  no  abdominal  symp- 
toms. The  spleen  was  not  found  to  be  enlargcil  in  any 
of  the  case.s.  thus  contrasting  with  the  Paris  epidemic. 
The  period  of  incubation  varied  from  one  to  three 
weeks,  in  the  Paris  and  Cologne  epidemics.  W'arthin 
states  that  it  is  from  seven  to  twelve  days.  The  mor- 
tality is  put  at  3/  per  cent.  The  disease  is  said  to  be 
more  severe  in  the  elderly.  Treatment  is  purely  symp- 
tomatic. 

Czaplewski  made  bacteriological  investigations  in 
Leiclnenstern's  cases,  lie  sums  up  as  follows:  ( 1 )  The 
parrot  which  be  examined  tlid  not  die  of  infection  from 
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Xccard's  bacillus.  ( 2 )  No  conceivable  etiologic  con- 
nection can  be  proved  between  the  disease  of  the  parrot 
and  the  illness  of  those  in  whose  holise  it  was.  He 
adds  that  he  does  not  at  all  wish  to  deny  the  possibility 
of  the  existence  of  a  genuine  infectious  disease  in  par- 
rots communicable  to  man. 

As  W'arthin  states,  "the  bacteriology  of  psittacosis 
and  the  true  relations  of  the  parrot  disease  to  atypic 
pneumonia  seen  in  man  are  yet  to  he  definitely  deter- 
mined." 

Comparative  cases  are  given. 
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Dermoid  cysts  do  not  occur  ire(jiienth  within  the 
lung.  They  may  be  fletected  by  means  of  the  X-ray, 
especially  when  leeth  or  bony  structures  or  the  amount 
of  hair  k  sufficient  to  produce  a  shadow.  They  are 
favorable  for  extraction  and  drainage,  which  always 
necessitates  ihfiracotoniy,  varying  with  size  and  location 
of  the  cyst. 

All  varieties  should  be  drained,  and  when  the  lung 
or  cyst  wall  has  become  adherent  to  that  of  the  chest, 
due  to  previous  irritation  or  suture,  it  is  much  simpli- 
fied. If  not  already  infected,  they  may  become  so  at 
any  time  during  convalescence,  and  terminate  fatally. 
or  be  of  but  little  consequence, 
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,tbsccss  may  be  single  or  multiple,  and  vary  in  degree 
and  depth,  usually  tubercular,  but  they  may  Ije  due  to 
infarct,  forei^m  body  or  pathologic  organism,  and  re- 
quire drainage  through  the  bronchus  <jr  thoracic  wall 
If  of  tubercular  t'rigin,  all  o]>crative  measures  should 
be  delayed  until  acute  symptoms  have  sulisided.  espe- 
cially if  there  is  metastasis. 

Abscess  and  (jatufrene  lesions  of  the  lung  ret|uire  su- 
turing of  tlieir  diseased  segments  U*  ibe  thoracic  wall 
I  [jneumopexy ).  However,  it  is  impossible  to  accom- 
plish this  in  many  cases  before  or  even  after  rupture. 

Surgery  of  Pultnottary  Abscess, — The  fundatuental 
principles  of  surgery  are  often  discovered  by  accident 
or  surgical  trauma.  This  has  been  so  with  the  surgical 
treatment,  by  incision,  of  abscess  of  the  lung,  as  dem- 
onstrated by  Beligny,  1670,  who  gives  what  is  supposed 
to  be  the  first  report  of  drainage  by  incision  of  such  an 
abscess.  The  case  was  one  of  [ud monary  abscess, 
which  recovered  after  an  accidental  thrust  Into  it  of  a 
sabre. 

Ralgious.  1710,  however,  gives  the  first  account  of 
treating  wounds  of  the  lung  by  deliberately  incising 
the  pleura.    His  aggressiveness  is  demonstrated  in  his 
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advice  to  incise  pulmonary  abscess.  I  le  was  succeeded 
in  this  thought  by  Bligny.  1720,  and  Bary  and  Boer- 
have,  1726.  Since  then  there  is  much  evidence  to  show 
the  spirit  of  progress  in  such  pathologic  lesions.  There 
has  been  no  cessation  in  this  progress,  however  slow  it 
may  have  been,  a  more  perfect  techni(|ue  having  not 
been  developed  until  recent  years. 

Even  now  its  adoption  is  slow,  though  its  necessity 
has  been  proved  in  the  face  of  much  opposition.  In  no 
other  tissue  or  organ  of  the  body,  unless  it  be  the  heart, 
would  the  presence  of  an  ab^cess  be  tolerated  for  so 
long  a  time.  It  is  the  most  f recjuent  lesion  found  within 
the  lung,  and  it  is  due  to  many  causes.  Among  the 
more  common  in  the-  order  of  their  supposed  frc- 
(juency,  are  tuberculosis,  pneumonia,  foreign  bodies 
and  injury,  each  of  which  must  be  associated  with  one 
or  more  of  the  infectious  micrococci.  There  may  be  one 
or  more  abscesses  when  due  ti>  any  cause,  but  they  are 
more  frequently  multiple  when  of  tuberculous  origin, 
and  their  most  frequent  location  when  tulx^rculous  is  in 
the  base  of  the  lungs.  non-tuberculou>  abscesses  being 
less  frequent  in  this  locality.  However,  when  due  to 
either  cause,  one  or  all  lobes  of  one  or  both  lungs  may 
contain  one  or  more  abscesses  at  the  >ame  time,  or  one 
or  more  lobes  of  each  lung,  or  one  entire  lung,  may  be 
destroyed  without  causing  dissolution. 

Methods  of  OpcratuKj. — Drainage  and  obliteration  of 
the  cavity  are  the  basic  princii)les  in  overcoming  path- 
ology of  pulmonary  or  abscess  in  any  other  tissue  ;  but 
as  the  lung  is  suspended  in  a  cavity  surrounded  by  a 
resisting  osseous  and  cartilaginou>  structure,  it  is  ex- 
ceedingly difficult,  many  times  impossible,  to  secure 
such  obliteration,  though  drainage  may  be  had  for  an 
indefinite  length  of  time.  X'arioiis  methods  have  l)een 
devised  to  secure  these  two  essential-,  with  re^ulls  more 
or  less  gratifying. 

The  first  and  probably  most  imp-nrtant  of  the  two 
requisites  is  drainage,  because  witlnnit  it  nothing  can 
be  accomplished.  Drainage  would  therefore  be  abso- 
lutelv  necessary,  while  obliteration  of  the  sac  would  not 
be  so,  because  life  is  frecjuently  jeopardized  if  perma- 
nent drainage  be  induced.     The  fir-t  object,  therefore, 
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would  be  drainage  by  a  methn<|  riMsl  appropriate  for  an 
individual  ca-e,  and  tile  second  would  be  obliteration  of 
the  sac. 

The  methods  of  tlrainage  having  fur  their  abject  iH;r- 
feet  drainage  would  be  the  most  desirable.  Tho5c 
which  include  this  essential  concern  the  removal  of  one 
or  more  ribs  within  the  shortest  space  of  time,  and 
without  pulmonary  anesthesia.  As  a  rule,  it  is  infi- 
nitely better  to  remrwe  several  ribs,  because  the  two 
essentials.  <lrainage  and  collapse  of  the  walls  of  the 
cavity,  are  secured,  Tliis  method  is  especially  desir- 
able if  the  work  can  he  accomjdi^hed  at  one  silting. 
However,  if  for  any  reason  this  cannot  be  done,  drain- 
age may  be  secured  at  the  first-sitting  by  simple  punc- 
ture (if  the  lung  has  bccnme  ailherent  to  the  chest 
wall )  I h rough  an  intercostal  space,  or  by  removing  but 
a  small  portion  of  one  rib,  and  several  ribs  remc>ved 
subset juently  with  an  improved  physical  condition. 
These  remarks  have  reference  especially  to  Imt  a  single 
abscess,  the  rule  beiTig  lliat  the  number  and  amount  of 
ribs  to  be  removetl  should  correspond  with  the  amount 
of  lung  tissue  involved,  whether  due  to  one  or  more 
abscess  cavities,  and  their  IcKation. 

Comffression  of  the  tufUf  t^*itJt  gas.  air  or  thr  z'arious 
medicated  iKHUers,  and  the  injections  of  medicaments 
into  the  pyogenic  sac.  have  appeared  upon  the  surgical 
horizim  since  Porral  1820,  who  used  gas  only  to  vanish 
into  oldivion.  Whaleii  (  ///.  Med.  Jountai  May.  l'>n  ) 
states  that  the  lung  may  re-expand  after  it  has  beai 
compressed  three  years. 

Bismuth  Paste. — ^A  more  recently  discovered  remedy, 
has  been  injected  into  the  abscess  cavity,  with  some  de- 
gree of  success,  only  where  there  is  an  external  fistu- 
lous tract  through  which  it  should  escape,  because  of 
the  great  danger  of  pois<in  from  the  bisnmth  alone,  or 
when  combined  with  arsenic.  Their  constitutional 
efTccts  arc  almost  identically  tlie  same. 

With  the  absence  of  pulmona-])leural  adhesions  sev- 
eral inches  of  one  rili  may  be  removed  subfjeriosteally. 
a  linear  incision  made  tlirough  the  pleura,  and  the  lung 
sutured  to  the  longitudinal  edges  of  liie  pleura. 

After  they  have  become  fimily  united,  which  gencr- 
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ally  requires  five  or  six  days,  the  abscess  may  also  be 
incised.  By  this  method  the  contents  of  the  pathologic 
cavity  may  escape  without  danger  of  infecting  the 
pleural  cavity,  such  a  procedure  having  been  suggested 
by  A.  H.  Ferguson  in  a  personal  interview  upon  the 
subject.  However,  the  propriety  of  a  two-step  opera- 
tion, must  not  be  accepted  too  eagerly,  for  all  cases  re- 
quiring drainage,  with  or  without  the  presence  of  ad- 
hesions, for  many  such  cavities  have  been  successfully 
drained  with  total  disregard  of  adhesions  and  aseptic 
rules. 

Knhn's  mas/i  allows  the  inspiration  through  the  nos- 
trils, the  nose  being  slightly  compressed,  while  the  ex- 
piration is  effected  freely  through  the  mouth,  and  in 
this  way  a  hyperemic  stasis  of  the  lungs  is  brought 
about.  Eh-.  Willy  Meyer,  of  New  York,  asserts  that 
by  using  the  Kuhn  mask  he  has  produced  in  patients 
an  increase  of  white  corpuscles,  hematin  and  hemo- 
globin. In  connection  with  Dr.  Meyer's  statement  it 
would  not  bie  inopportune  to  remember  that  in  cardiac 
diseases,  in  which  there  is  a  passive  pulmonary  stasis. 
tuberculosis  is  of  the  greatest  rarity.  Again,  the  posi- 
tive results  of  the  sclerotic  method  in  external  tuber- 
culosis should  suggest  the  idea  of  using  injections  ()f 
sclerogen  in  the  pulmonary  parenchyma. 
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S'eoplasms, — Probably  the  most  frecjucTit  primary 
neoplasm  found  in  the  lung  is  carcinoma.  It  is  quite 
'^ommonly  found  there  as  the  result  of  metastasis 

Malignant  or  non-malignant  neol>!asws  often  neces- 
sitate removal.  They  may  or  may  not  l>e  infected,  and 
convalescence  is  usually  of  short  durati(Mi.  If,  how- 
ever, any  of  the  lung  tissue  has  been  sacrificed,  drain- 
age should  be  instituted,  and  the  after-care  is  nnich  the 
same  as  that  for  incision  for  other  ]nirposcs. 

Malignant  neoplasms  such  as  sarcomata,  carcino- 
mata,  and  lymphomata  of  the  lungs  offer  but  little  for 
operative  surgery  alone,  unless  they  are  excised  during 
their  earliest  development,  but  when  ^ero  or  electro 
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iherapy  arc  combined  with  surgical  treatment  a  few 
may  be  benefited  if  not  cured. 

Kuttner  reports  two  cases  of  primary  cancer  of  the 
king  ill  which  he  reheved  distressing  cough,  offensive 
sputum,  and  dyspnea,  by  removing  parts  of  the  growth 
and  drainage  of  the  secretion. 

Primary  Cmtcrr  of  the  Lung. — Primary  epithelial 
cancer  of  the  ])idmonary  parenchyma  is  a  rare  process. 
It  appears  to  1^  slightly  more  fre<:|tient  in  men,  especi- 
ally in  those  expt>sed  to  the  vapors  of  arsenic. 

In  a  careful  study  of  the  subject,  Ballet  (Th^se  dc 
Lyon,  1910)  points  uiit  that  the  symptomatology  is  not 
always  clear;  there  are  pain,  dyspnea,  cough,  pink 
colored  sputum,  and  sometimes  retraction  of  the 
thorax.  The  concomitant  lesions  lessen  the  value  of 
the  stethoscopic  findings,  such  as  dulhiess,  diminished 
vibration,  weak  res|)iratory  niurnuir,  ani:l  pleural  fric- 
tion sounds.  Rales  are  present  only  when  other  lesions 
develop.  Compression  of  the  trachea,  bronchial  tube.^ 
esophagus,  and  nerves  may  arise,  while  the  supra- 
clavicular lymph  nodes  are  occasionally  enlarged. 
Cachexia  occurs  late  in  the  process,  and  the  tempera- 
ture is  onl>  slightly  raised. 

An  acute  pulmonary  edema  has  frequently  led  to  the 
erroneous  diagnosis  of  an  acutely  developing  cancer, 
but  in  the  latter  disease  the  progress  is  chronic,  with 
intercurrent  attacks  of  bronchitis  or  pleurisy.  The 
fluid  collection  of  the  latter  is  quickly  reproducefl,  and 
aspiration  in  no  way  changes  the  signs  and  symptoms. 
It  should  also  be  pointed  out  that  the  clinical  mani* 
festations  of  the  puhnouary  neoplasm  may  be  over- 
shadowed by  distant  symptoms,  cerebral,  for  example, 
or  its  evolution  is  quite  latent. 

The  process  takes  on  one  of  three  types,  namely,  the 
chronic,  pulmonary,  pleuritic  or  compressive.  Death 
takes  place  in  most  cases  from  secondary  infection. 

To  make  tlie  diagnosis,  one  should  resort  to  micro- 
scopical examination  of  the  sputum  and  cytology  of  the 
pleural  effusion.  The  former  may  reveal  the  presence 
of  cancer  cells,  either  isolated  or  in  clumps.  In  the 
pleural    fluid,  w^hich    is    frequently    hemorrhagic,  one 
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should  search  for  glycogenous  cells  and  those  offering 
fatty  or  vacuolar  degeneration. 

Nan-malignant  growths,  such  as  dermoid  cysts,  lipo- 
niata,  osteomata,  chrondromata  and  papillomata,  often 
necessitate  removal. 

DIAGNOSIS  OF  NEOPLASMS. 

Diagnosis  of  neoplasms  ( lung)  is  obscure  and  diffi- 
cult, especially  in  their  earlier  stages  when  the  best  re- 
sults are  obtained  from  surgical  measures.  In  their 
advanced  stages  their  presence  is  more  easily  deter- 
mined, though  their  character  may  not  be  known  with- 
out the  use  of  the  microscope  before  or  after  death. 

Hansemann  reports  seven  hundred  cases  of  carci- 
noma of  the  lung  discovered  at  autopsy,  one  hundred 
and  fifty-six  having  not  been  diagnosticated  as  tumor 
of  any  kind.  Sixteen  were  primary  cancer  of  the  lung 
and  bronchi.  Fifty-eight  were  considered  as  cancer, 
but  were  not.  Indeed,  autopsy  often  fails  to  reveal  the 
tnie  condition  without  the  microscope. 

Marfan  gives  two  groups  as  follows:  1.  Caiicer 
plrurO'pulnwnairc  oigue  on  galopant.  The  acute  or 
galloping  form:  extremely  rapid  course,  cough,  dys- 
pnea, asphyxia,  death  in  a  month  or  thereabouts.  One 
is  led  to  think  of  acute  miliary  pulmonary  tuberculosis, 
and  at  autopsy  both  lungs  and  pleura  are  found  studded 
with  cancer  nodules  (acute  miliary  carcinosis).  This 
form  need  not  detain  us.  It  is  not  only  extremely  rare, 
merely  a  few  scattered  cases  having  been  reported,  but 
there  is  reasonable  doubt  of  its  primary  character  when 
found  in  the  lung.  Granted,  however,  that  it  does 
occur  as  a  primary  pulmonary  lesion,  it  seems  prac- 
tically impossible  to  secure  a  correct  ante-mortem 
diagnosis.  2.  Cancer  pleuro-pulmonaire  chronique. 
^  The  ordinary  chronic  form  of  cancer  of  the  lung.  This 
may  ^^in  be  divided  into  several  subordinate  types. 
It  must  be  remembered,  however,  that  these  groupings 
are  merely  for  the  convenience  of  the  clinician,  and  do 
not  rqjrcsent  strictly  limited  and  firmly  established 
syndromes.  With  the  progressive  development  and  ex- 
tent of  the  lesion,  one  of  the  so-called  types  may  grad- 
ually  merge    into   another,    and    it    very    frequentl}- 
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happens  that  several  ur  all  of  tUc  forms  here  mentioned 
are  exemplified  in  the  course  of  a  single  case.   ( Atller). 

Chronic  bronchitis  may  indicate  early  carcinoma, 
especially  it  the  mucus  is  siaiiicd  with  bltKHJ,  percus- 
sion  dtdl  over  apex,  voice  diininishe<l  and  breathing 
shallow  and  rapid.  All  of  these  are  usually  tnlcnsified 
as  the  disease  progresses  to  a  time  when  fever,  night 
sweats  and  hemorrhage  make  their  ajipearance.  If  the 
lower  lobe  is  involved  the  difficulty  of  diagnosis  is 
lessened,  so  that  tuberculosis  may  be  eHminated  with 
comfiarative  safety;  but  if  cancer  is  in  the  ujjjjer  lobe 
there  is  greater  difficuUy.  Tuberculosi>  and  cancer 
may  [jossibly  exist  in  the  same  lung,  i>rimarily  or  sec- 
omlarily,  anri  when  this  is  so  the  signs  of  tul^erculosis 
i>btain  when  tubercle  bacilli  are  found,  even  though 
cancer  may  be  suspected. 

Sarcoma  ts  rare,  and  with  less  luetasis  than  carci- 
noma, 5  per  cent,  of  which  when  found  in  the  body 
aie  in  the  lung,  and  of  tlie  medullary  form  when  metas- 
tatic. Primary  cancer  of  the  lung  is  the  exception 
when  compared  to  the  cancer  of  the  brunchi,  which  are 
almost  invariably  the  origin  «*f  cancer  nf  the  lung. 
The  lung  becomes  involverl  by  gratlual  infiltration, 
However,  rare  case^  of  primary  carcin<'ma  r;f  the  lung 
t)riginate  in  the  alveolar  q)ithelinni,  but.  as  a  rule»  it  is 
less  extensive  and  malignant  than  the  bronchial  type* 
Certain  kinds  *»f  sarcoma  extensively  and  rapidly  in- 
volve the  !>m[>h  tutdes  of  ihe  mediastinum,  but  carci- 
noma which  usually  produces  large  solid  masses  filling 
the  pleural  cavity  tlo  not  do  so.  Sarcoma  does  not 
cause  enlargement  <if  these  lymph  ncvdes.  Pain,  which 
is  always  present  in  carcinoma,  is  not  so  frequent  with 
sarcoma^  unless  of  large  size.  Lung  tissue  of  itself  is 
not  sensitive,  so  that  great  pressure  is  necessary  to 
cause  pain  oi  distant  nerves. 

Pain  in  the  chest  and  shoulders  is  very  common  and* 
its  increase  is  proportionate  with  involvement,  as  a 
rule,  of  the  bronchus  an^l  lironcbial  plexus. 

One  in  health  may  l>e  suddenly  afflicted  with  heart, 
cord,  brain,  or  Hver  symptoms,  varying  in  degree,  as 
the  result  of  nietastasis  from  an  unsuspected  cancer  of 
the  lung. 


Sht»nnc^^  of  brcaili  i^  tvttstatti  ami  increases  with 
growth  of  tiinior,  which  causes  substernal  tracheal 
pressure, 

Coitgk  is  usually  early,  but  ina\  \mA  appear  until  later 
stages,  hacking  persistent, 

Hnmchial  swish  \  Carnage )  may  l>e  heard  uver  the 
hikis  of  lite  liuig  near  the  spine;  always  suspicious. 
Strength,  weight  ami  general  apfiearaiice  may  be 
nonnal,  and  yet  patient  near  to  tli^sohition. 

Sputum. — ^IVune-juice  color  not  constant,  and  is 
often  absent.  When  present  is  signiJicant.  As  a  rule. 
color,  red.   Cancer  particles  may  not  appear  in  sputum. 

Hcmorrhagep  when  sudden,  is  the  signal  for  sus- 
picion of  cancer. 

Lenhartz  says  that  there  arc  certain  cells  found  in 
carcinoma  of  the  lung  that  are  nnt  found  elsewhere. 
They  are  filled  with  fatty  granulo  supposed  to  be 
derivations  of  degenerated  cancer  cells,  and  while  they 
may  <ltsappear  jieritMhcally,  they  d«>  not  close  perma- 
nently.    Milk  m  the  sputinn  will  destroy  their  iilentity. 
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(rarbatf  A.  L.  Pritiuiry  carcinoma  of  the  Im»g.s.  AintT. 
Jour.  Med,  Sc,  U.S.,  cxxxvii,  857.  1909. 

Foreign  hodicx  within  the  lung  are  quite  frequent, 
aii(!  their  removal  many  times  necessary.  If  not  in- 
fected they  usually  become  so,  whether  their  presence 
is  of  short  or  long  fluratioii.  Drainage  is  essential  in 
the  majority  of  caM's, 

Rciained  forcufu  bodies  in  the  lung  and  bronchi  have 
hecn  of  frequent  (recurrence. 

iJnchtfield  ( 1671  I  was  among  the  earliest  writers  to 
publish  cases  i»f  fnreign  bofiies  in  the  lungs.  Since 
then  a  great  variety  of  foreign  IxHlies,  among  them 
leaden  missiles*  have  l>een  found  within  these  organs. 
One  of  the  earliest  is  that  of  MiK|.re  I  1847),  who  states 
that  he  found  a  leaden  missilu  in  the  lung,  in  which  it 
had  bieen  buried  fi»r  tifty  year>,  without  causing  serious 
trouble.  Warreii  1 1857  I  found  pistol  balls  suspended 
within  the  chest  by  the  pleura  eight  years  after  their 
entrance.  Thus  it  has  Ix^en  shown  that  death  does  not 
necessarily  result  from  the  presence  of  bullets  within 
the  more  vital  structures  of  the  body.  However,  the 
c|ueslion  of  their  removal  primarily  or  secondarily  to 
their  entrance  into  living  tissues  remains  unsettled, 
though  their  locality  may  be  definitely  <leternimed  by 
means  of  the  X-ray.  Such  surgical  treatment  can  only 
be  determined  in  each  individual  case.  With  the 
presence  of  pain,  discomfort,  disability  or  infection,  or 
all,  there  should  l>e  nf>  question  as  to  the  course  to 
pursue,  which  would  lie  the  removal  of  the  foreign 
body. 

Technique  for  removing  foreign  substances  from  the 
parenchyma  of  the  lung  has  been  very  much  simplified. 
It  is  necessary  u*  do  it  through  an  opening  in  the 
thoracic  wall,  the  size  and  location  of  which  will  de- 
pend upon  the  character  of  the  work  to  be  done  and 
location  of  the  foreign  body  in  the  lung.  Drainage, 
which  is  best  accompli *^hed  by  means  of  pneumono- 
pexy,  should,  as  a  rule,  l>e  instituted  and  maintained 
until  the  cavity  from  which  the  substance  has  been  re- 
moved has  closed,  especially  when  infection  is  present. 
In  but  a  few  instances  is  it  safe  to  do  suture  of  the 
1  'iiarily,  because  primary  hemorrliage  of  any 


very  great  amount  should  be  controlled  by  ligature, 
while  that  of  lesser  degree  may  be  controlled  by  pack- 
ing the  cavity  with  gauze  saturated  with  a  solution  of 
adrenalin  1-2,000,  or  alcohol  97  per  cent.  Secondary 
hemorrhage  may  be  controlled  by  forceps  or  packing 
saturated  with  the  same  styptics. 

Greater  care  should  be  exercised  in  giving  titles  to 
papers  and  case  reports,  because  they  are  often  mis- 
leading. This  error  is  especially  evidenced  in  those 
pertaining  to  foreign  bodies,  many  indicating  that  they 
are  within  the  bronchus,  when  they  should  be  within 
the  parenchyma  of  the  lung,  others  within  the  paren- 
chyma when  they  mean  bronchus.  While  it  might  be 
stated  that  there  is  a  distinction  without  a  difference, 
its  value  is  underestimated. 
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PNEUMONECTOMY 

PHVumvncctomy, — Extrathoracic  anipuiatittn  of  lung 
tissue  has  been  done  success  fully  ftjf  many  years,  but 
intrathoracic  aniputatiun  has  only  recently  been  accom- 
plished in  man.  The  ex^ierimenial  vvi»rk  was  carrietl 
on  for  twenty-five  years  before  any  attenijit  was  made 
to  excise  a  portion  of  a  living  human  lung,  except  for 
hernia.  This,  however,  can  now  be,  and  is  accomjdi'^hed 
with  comparative  safet}-. 

Excision  of  the  knig  may  be  done  by  knife  and  su- 
ture, clamp  and  cautery,  or  by  IraUNlixiun  li^aiurr 
made  of  silk  or  linen. 

Eitucleaiion  of  a  lung  that  is  finnly  adherent  to  the 
thoracic  wall  is  hardly  to  be  commended. 

Technique. — Of  the  several  mcliitMls  Miggested.  that 
of  Meyer  is  probably  the  most  <lcsirable.  Circnm- 
sitances,  will,  however,  govern  individual  cases,  so  thai 
no  one  method  can  he  n-connnended  universally, 

I.  One  mass  silk  ligature  around  the  bronchus  and 
its  vessels ;  amputation ;  cauterisation  of  the  mucosa  of 
the  stumps  with  pure  |>henol  or  the  Pa<iiteltn  cautery 


i.  Elastic  mass  ligature  around  hilus:  removal  of 
lobe  at  second  sitting  (Lenhartz), 

3.  Ligature  and  division  of  main  bronchus ;  remnant 
of  lung  tissue  stitched  over  stump  (Garrc). 

4,  Isolation  and  temporary  clamping  of  bronchus ; 
curetting  of  the  mucous  membrane  of  the  divided  bron- 
chus; tight  silk  ligature;  second  loose  catgut  ligature 
more  centrally  around  bronchus  (Friedrich). 

Only  in  rare  cases  shuuld  the  pulmonary  stump  be 
Hgated  en  masse;  probably  <in!y  wlien  the  most  expe- 
ditious work  is  necessary  sliould  this  be  done.  The 
bronchus,  blood-vessels  and  nerves  should  be  ligated 
separately.  Meyer  suggests  tliat  the  luni^  be  pulled  for- 
ward with  the  left  hand  and  its  main  bronchus  pal- 
pated; with  an  automatic  forceps  the  space  between 
accompanying  vessels  and  bronchial  wal!  are  jierfor- 
ated,  one  after  the  other,  from  the  front  Viackward ;  a 
silk  thread  is  pushed  between  the  blades  of  the  forceps 
by  the  assistant  and  pulled  through  l>y  the  operator. 
The  vessel  is  tied  close  to  the  heart.  Then  by  pulling 
on  the  first  ligature  a  second  5ilk  thread  is  passed 
through  and  tied  distally.  The  vessel  is  then  divided. 
This  manner  of  securing  the  vessels  in  the  depth  of 
the  thoracic  cavity  is  preferable.  It  also  insures  a  per- 
manent air-tight  closure  of  the  bronchial  stump,  which 
is  so  important.  Leakage  of  any  of  the  channels  of  the 
stump  would  necessitate  reopening  the  chest  immedi- 
ately that  it  may  be  arrested. 

The  fibrous  sheath  of  all  stumps  shonltl  always  be 
included  in  the  ligature  surrounding  the  bronchus, 
which  may  or  may  not  be  invaginated  within  itself  or 
the  tissues  surroimding  it,  and  the  length  of  the  stump 
should  be  amicable. 


INDICATIONS   FOR    PNEUMONKCTOMY,    IIKRNIA,   GAN- 
GREiVE:,    NEOPLASMS,   l^VCERATIONS, 

Hernia  or  Pneumocele.  (See  chapter  on  Hernia. 
Ricketts,  "Surgery  of  the  Heart  ami  Lungs,**  pp,  390- 
396.  1904/) 

Strangulation  of  the  lung  has  been  recognized  for 
several  centuries.  Among  the  first  to  remove  the  pro- 
truding mass  was  Rolandns,  140*),     The  patient  sur- 
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vived  the  urdeal,  luit  there  is  no  record  to  show  that 
such  an  operatiim  was  again  attempted  for  four  hun- 
dred year;*.  Since  then  several  such  cases  have  l)e.n 
Nubjecied  to  successful  amputation  or  reduction. 

Hernia  may  be  congenital,  acc(uired»  reducible  or 
non-reduciljlc,  an<|  vary  in  size,  location,  extent  con- 
sequences  and  constriction  about  it.  The  protruding 
(jorlion  may  he  returned  or  amputated  without  enter- 
ing the  [)Ieural  cavity,  which  inininnzes  the  dangers, 
hut  if  this  cavity  f»e  fjpened  they  are  nuich  more  seri- 
ous. Hernia  thmugli  the  tiiajdiragm  is  infrequent,  but 
when  present  recluctif>n  is  necessary  through  the  ab- 
dominal and  thuracic  cavity, 

Gongrati"  (  see  chapter  on  ( iangrcnc»  Ricketts.  ** Sur- 
gery uf  tile  1  lean  antl  Lungs,  jjp.  *.?73-378,  I^XM)  is  cir- 
cuniscrit)ed  (jr  diffused,  with  a  dovvnwartl  course  along 
llie  lymphatics  which  terminale  in  the  bronchial  glands 
at  the  rot»t  of  the  lungs,  and  is  mi»sl  free  pun  tly  located 
in  the  ptisterior  as|>ect  nf  the  upjjer  porliun  t»f  the 
low^er  lube  (Learee).  Its  most  frequent  causes  are 
syphilis,  abscess,  foreign  horlie^,  acute  inflammatory 
diseases  and  injuries. 

In  either  e%'ent  it  is  sume times  necessarx  to  excise 
more  or  less  of  the  diseased  tissue,  all  of  which  abso- 
lutely necessitates  drainage  by  gravity,  if  the  patient  is 
recumltent  or  semi-recumbent.  The  mortality  is  ex- 
icedingly  high,  and  convalescence  greatly  jTrtilonged. 

Technique. —  Incarcerated  and  gangrenous  portions 
i^f  the  lung  slKHilil  be  ani[)utatcd  before  any  attempt  tu 
reduce  them,  antl  the  stump  left  permanently  fixed  in 
the  thoracic  or  diaphragmatic  >vall  w*ith  drainage 
though  it  may  be  securely  sutured  after  bleeding  ves- 
sels have  been  ligated  and  covered  with  the  neighbor- 
ing overlying  cutancoiis  or  other  structures.  When  not 
incarcerate*!  or  infected*  and  of  recent  date,  an  attempt 
with  reasimablc  degree  of  force  may  he  made  to  return 
the  herniated  portion  to  the  pleural  cavity ;  when  un- 
successful the  constricting  tissues  may  he  divided,  or 
if  necessary  the  Ixme  or  cartilage  or  l)oth  may  be  ex- 
sect  ed  or  remain  in  the  funn  of  osteoplastic  flap, 

Jf,  however,    gangrene    exists    without    hernia,  thi 
^t   should   he  opened  over  the  affected  area,   the 
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patliology  removed,  blood-vessels  ligated,  pleural  cav- 
ity freed  from  fluid  and  debris,  and  firmly  packed  with 
gauze  for  drainage  and  to  j)revent  expansion  of  the 
lung.  If  the  greater  portion  of  one  or  more  lobes  is 
involved,  no  attempt,  should  be  made  to  remove  all  of 
the  diseased  area.  Indeed,  in  many  of  such  cases  no 
attempt  at  resection  of  the  lung  should  be  made,  only 
thoracotomy  and  drainage  should  be  done.  Should  sec- 
ondary hemorrhage  ensue,  a  large  osteoplastic  flap 
should  b<e  resorted  to,  that  forceps  may  be  applied  to 
the  bleeding  vessels,  or,  if  necessary,  to  the  bn^nchus 
and  vessels  supplying  the  afi'ected  lobe  or  lobes.  Styp- 
tics, such  as  water  heated  to  the  degree  of  tolerance, 
adrenalin  and  alcohol,  may  be  freely  employed  for 
styptic  and  irrigating  purposes.  Drainage  should  be 
ample  throughout  the  course  oi  recovery,  and  great 
caution  maintained  to  prevent  pneumothorax,  which 
may  be  sudden  or  slow  in  its  development. 
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Neoplasms  when  non-nwUgnant  usually  necessitate 
removal,  with  or  witlinut  infection.  Lf  not  infected, 
the  wound  for  snch  a  purpose  may  become  so  at  any 
time,  so  that  drainage  is  important  in  the  after-care* 

Twenty-Six  Cases  of  Caitcrr  in  the  Chest.— '*Op- 
erative  removal  was  not  attempted  in  any  case.  Three 
of  the  cancers  were  in  children  between  fivt  and 
twelve,  and  three  others  helween  the  ages  of  thirty 
and  forty.  Among  the  seventeen  primary  tumors  all 
were  sarcomas  except  one,  and  five  of  the  nine  sec- 
ondary cancers.  The  duration  of  the  affection  after 
the  first  symptoms  was  less  than  six  weeks  in  all  the 
primary  cases;  the  secondary  cancers  usually  proved 
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fatal  in  one  or  two  months.  The  letiiperaliire  was 
normal  ihrouglioiit  in  nine  of  the  twenty- six  cases. 
Cancers  of  the  esophagus  are  not  included  in  this  re- 
view. Seven  of  the  seventeen  primat}'  and  one  of  the 
nine  secondary  cancers  were  in  wcll-lo-do  patients. 
In  one  five-year-old  boy  a  mediastinal  sarcoma  with 
an  acute  onset  ran  its  course  in  five  weeks  after  a 
trauma,  but  a  cough  had  been  observed  a  week  before 
the  latter.  In  another  case  a  widow  of  forty-two 
noticed  the  first  symptoms  of  a  secondary  malignant 
pleuritis  three  weeks  after  a  blow  on  the  back.  Among 
the  twelve  cases  with  autopsy  there  were  two  primary 
•^rcomas  in  the  pleura,  three  in  the  lungs,  three  in  the 
mediastinum  and  three  in  the  thymus,  with  one  pri- 
mary carcinoma  in  the  mediastinum.  Hie  abdominal 
organs  were  the  seat  of  metastases  in  nearly  every  case, 
especially  the  liver.  In  the  nine  secondary  cases  with 
autopsy,  the  primary  cancer  was  in  the  ovary,  testicle 
t>r  breast." 

Technique.' — Though  the  method  for  removing  ma- 
lignant and  non-malignant  is  practicallv  the  same,  the 
end-results  greatly  differ.  Malignant  neoplasms  of  the 
lung  are  seldom  if  ever  amenable  to  surgery,  while 
those  non-malignant  offer  every  hope  for  f)ermaneni 
recovery.  Therefore,  the  removal  of  a  mah'gnant 
growth  in  the  lung  may  lie  seriously  qnL'stioncd,  unless 
early,  when  difficult  to  detect  without  opening  the 
chest. 

Without  adhesions  one  or  all  lobes  of  one  lung  may 
he  brought  from  within  the  thoracic  cavity  sufficiently 
well  to  excise  a  neoplasm  involving  a  part  or  all  of 
one  or  moreTobes,  wnth  knife  or  cautery,  preferably 
knife.  All  blood-vessels  and  bronchi  should  be  ligated 
with  non-absorbable  material  corresponding  In  size 
with  the  vessels  and  bronchi  which  they  are  to  sur- 
round. 

The  walls  of  the  divided  lung  should  be  Ijrought  in 
ap|K>sition  by  means  of  fine  non-absorhable  material 
carried  by  a  needle  correspondingly  small,  and  inserted 
about  one-half  inch  from  either  border  and  about  one- 
quarter  of  an  inch  distant  between  sutures. 

Drainage  is  essential  in  all  cases  of  infection  and 
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liJS€  attended  by  iiiucii  ser<iu>  cHfusion.     It  h  pmhalily" 
best  to  provide  for  drainage  in  all  non-infected  cases. 
though  the  wound  in  the  thoracic  wall  may  he  pernia- 
nently  closed  at  the  expiration  of  twenty  four  hours. 

,/  (pulmonary  cmf*lf\srwa  is  characterized  hy  over- 
distcnsiuti  uf  the  lun^^,  l'^pecially  during  insjjiraliini 
Dyspnea  results.  Frcund  concluded  that  more  tho 
racic  space  was  needed  laterally  to  relieve  the  aver 
distentirrti  of  the  hmg.  e^jjecialiy  during  inspiration, 
near  the  sternum  to  accnmidish  it,  :ind  did  so  with 
most  gratifying  results. 

X'arious  other  ingeniously  devised  operations  u|kjii 
the  cartilaginous  and  liony  structures  of  the  thorax 
have  ahi*  l>eeri  done  f<»r  this  purpose  with  excellent  re- 
sults, some  of  which  have  remained  permanent. 

Iimf>hysema  (technitpte  L^ — Incisions  in  the  neck  and 
thorax  ti»  |>alliate.  and   low  tracheotomy  lube  intn* 
diiced  helow  the  bronchial  rent  as  a  radical  measiirt 
Freund    rh'vided    costal    cartilages    near    ttic   sternum, 
that  lliey  mighi  l)e  lifted  in  inspiration,  because  the  lung 
when  over-distended  in  such  a  condition  does  not  con 
tract  on  expiration  ;  several  cartilages  may  be  divided 
on  either  side,  but  without  opening  the  pleural  cavity 
Seiflelc  and  fjondman  have  collected  twelve  cases  o]i 
crated  upon  in  this  manner  which  were  more  or  Ies> 
benefited ;  six  w'ere  permanent  so  far  as  dyspnea  and 
cyanosis  were  concerned. 
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PNEUMONORRAPHY. 

Suture  nt  ilic  Imig  has  recently  become  a  ratiunat 
surgical  procedure,  to  closf  wounds  of  any  character. 
It  is  dune  with  fine  silk  or  linen  and  a  rounci-pointed 
iiee<lle  placed  well  beyond  the  margin  of  the  wound 
and  deep  in  llie  tissue,  fur  the  sake  of  safety  and  to 
shorten  the  time  for  repair.  Without  complications 
Ihe  primary  dressing  need  not  be  disturbed. 

{Jarre  suggests  closing  wounds  of  the  lung  by  tlirect 
suture,  prefering  fine  silk  or  linen  for  suture,  done  by 
the  inverted  or  penetrating  method. 

{See  chapter  on  Ligatures  and  Sutures,  Ricketts. 
■'Surgery  of  the  Heart  and  Lungs,"  pp,  300-307,  1904). 

Stumps  of  lung  tissue  should  be  sutured,  not  ligated. 
because  ihcy  are  not  so  well  cared  for  by  nature  in 
the  pleural  as  in  the  peritoneal  cavity. 

Technique, — See  technique  for  neoplasms. 

INDICATIONS    FOR    PNKUMONORRHAPU V  —  LAl  KK  \  I  loN  , 
INCISION,  PUNCTURE,  RUPTURE. 

LiKcraiions  may  be  due  to  injury  of  various  kinds. 
with  or  without  much  destruction  to  the  bony  che&t. 
If  the  chest  is  opened  by  the  injury,  suture  is  the  most 
certain  means  of  repair,  and  without  complication  re- 
<|uires  but  little  attention. 

huisions  of  the  lung  may  be  surgical  or  traumatic, 
single  or  multiple,  vary  in  degree  and  locality,  simple 
ttr  complicated,  with  or  without  much  trauma  to 
the  chest,  and  may  not  correspond  to  the  ofiening  in 
the  chest,  They  may  or  may  not  be  infected,  and  tl*> 
not  always  necessitate  suture.  Drainage  is  usitallv 
essential,  and  the  length  of  time  for  convalescence 
very  considerable. 

Puncture  may  l>e  traumatic  or  surgical  single  or 
multiple,  of  any  shape,  degree  or  depth,  and  with  or 
without  primary  infection,  l^nless  serious  symptoms 
flevelop.  intlicating  hemorrhage,  the  wound  should  be 
treated  in  a  simple  aseptic  manner;  but  if  infection 
manifests  itself  wnth  pus,  then  the  case  becomes  com- 
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Iilicated,  and  imist  be  dealt   with  wHh  reference  to 
drainage  and  perfect  after-drainage, 

Trmttnent  of  Seirre  Bullet  Wounds  of  the  Lung  by 
Suture  (Zur  Behandlung  schvveren  Schussverktzungen 
der  I-ivnge  mil  Nahli,  M.  Grasman.  Munich.  Munch, 
nted,  IVoch.,  October  12,  1909. 

Carre's  statistics,  comprising  seven  hundred  shot, 
[)unclurc  ur  rupture  wounds  <d'  tlie  lung,  show  a  mor- 
tality of  over  40  per  cent,  by  conservative  treatment. 
Ilie  reason  for  this  extreme  conservatism  has  been  the 
poor  condition  of  patients  when  first  seen,  the  exag- 
gerated  fear  tif  complete  pneumothorax  ( operative) » 
and  the,  at  limes,  complett  recovery  of  seemingly  des- 
perate cases.  The  eariy  rlangers  are  internal  hemor- 
rhage and  asphyxia  from  pressiire-pneumothorax,  and 
the  later  danger  of  infection  and  sepsis.  The  practice 
has  existed  of  only  at  a  late  stage  relieving  the 
pneumo-  or  hemothorax  by  puncture.  When  infection 
takes  place,  extensive  thoracoplasties  have  been  re- 
*|uired.  In  either  case  convalescence  is  protracted,  in- 
icrcurrent  dangers  arc  great,  and  f»ermancnt  damage 
to  the  thoracic  organs  remain/' 

"The  operation  immediately  after  ati  injury  is  short 
in  duration  and  can,  if  necessary,  be  done  under  local 
anesthesia.  Sitnple  pneumothorax  will  rarely  rei)uirc 
interference.  lujiKy  to  a  bronchus,  which  is  foHowe<l 
by  pressure  pneumothorax  (displacement  of  mediasti- 
num and  kinking  of  the  great  vessels)  demands  opera- 
tion. If  uncomplicated,  permanent  drainage  with  a 
valve  canula  may  suffice. 

**At  operation  the  thorax  should  be  witlely  opened, 
the  lung  wound  found  and  sutured,  all  blood  within 
the  pleura  removed,  atid  expansion  nf  the  lung  favored 
by  fixation  in  the  wound  or  by  mean^  of  the  positive 
«»r  negative  pressure  apparatus." 

The  author  favors  chloroform  narcosis.  "( )ne  i>r 
more  ribs  are  resected  or  a  movable  Hap  made.  The 
lung  is  at  once  pulled  out  of  the  wound  ;  this  serves  t*) 
tjx  the  mediastinum*  Both  entry  and  exit  wounds  are 
sought  for»  the  edges  cleaned  or  excised,  tissues  ap- 
l>roximated  with  one  or  two  tension  sutures,  and  a 
superficial   pleural    suture  inserte<l    (visceral   pleural. 
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Silk  should  be  userl.  Ilruad  surface  wounds  arc  fixerl 
in  the  thoracic  woimc!.  The  pleura  is  carefully  cleani^cd, 
the  lung  expanded  as  explained  before,  and  the  costal 
wound  completely  closed  without  drainage.  The  re- 
ported cases  of  operative  interference  is  now  eighteen. 
Of  nine  bullet  wounds,  six  recovered;  of  six  [nincture 
wounds,  (i\'€  recovered ;  of  three  ruptures,  two  recov- 
ered. Twenty-five  additional  cases  of  puncture  wounfls 
have  been  reported  with  nine  fatalities  " 

The  author  reports  two  cases  of  rev<»IviT  wounds  of 
the  lung  uiH>n  which  he  oi>erated  by  the  techni(4ue  inth- 
catetl.  BtMh  recovered,  convalescence  proving  smooth. 
One  i>f  his  cases  had  an  injury  of  the  pericardium  in 
addition  to  the  lung  injury, 

Kuttler  employs  f\nt  silk  for  lung  suture,  believing 
that  catgut  is  not  flexil>le  enough. 

Rupture  may  he  dtie  to  injury,  and  varies  in  degree 
and  locality;  simple  ^^r  complicated,  ami  may  or  niay 
not  retpiire  any  surgical  interference.    It  is  seldom  nec- 
essary to  open  the  chest  to  repair  rupture,  unless  seri- 
ous conif>lications  arise,     IkU  if  the  chest  is  a  I  read  \ 
opened,  it  may  i)e  refjaired  with  suture  and  drainage 
Rupture  of  the  lung  sometimes  occurs  without  lacera 
tion  or  fracture  of  the  lK*ny  chest;  then  the  scmi-re 
cmnlx^nt    ix>stnre   shiruld   he  assumed,   with   quieturle 
and  opiates  given  to  jjrevent  coughing.     Unless  hem<»' 
thorax  occurs,  there  is  seldi>m  any  necessity  for  thorn 
cotoniy. 
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PNEUMONOPEXV. 

Pnetimonope.vy  sonicl'mcs  Ijccoines  i  ecessary  with 
hernia  to  make  safe  what  might  otherwise  be  a  seri- 
ous operation,  at  the  same  time  does  not  interfere  with 
function  of  the  lungs.  Sometimes  the  visceral  and 
costal  pleura  have  already  become  iniitcd,  and  when  so, 
complications  are  minimized. 

INDTC.XTIOX.^   rOR   PXKUMONOPK.W — Dk.M  N  AC.K,    HKRNIA. 
INJURY. 

DraiHiiye  is  be.st  accomplished  after  a  cyst  wall  of 
the  lung  has  become  fixed  to  the  thoracic  wall,  arti- 
ficially or  by  natural  adhesion.  Drainage  may  be  per- 
fect without  any  jxjssibility  of  infecting  the  pleural 
cavity  when  adhesions  are  well  formed,  but  the  dura- 
tion of  convalescence  in  .such  cases  is  ccnisidcrable,  be- 
cause it  must  be  continuous  until  the  cavity  is  oblit- 
t rated  by  granulation. 

Heimia  sometimes  necessitates  fixation  of  the  lung 
to  the  thoracic  wall  after  the  herniated  portion  of  a 
reducible  hernia  has  l>een  amputated.  This  may  Ix* 
done  with  or  without  the  removal  of  ribs  or  carti- 
lages, and  seldom  requires  drainage.  Hernia  with  ad- 
hesions may  be  amputated  without  additional  fixation 
by  suture, 

HKRNIA. 

Injury  of  the  lung  may  sometimes  be  cared  for  more 
safely  when  it  is  made  fast  to  the  thoracic  wall.  This 
is  especially  desirable  when  the  lung  is  lacerated  be- 
yond repair  by  suture,  and  when  there  is  grave  doubt 
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about  the  presence  of  infection,  recurrence  of  hemor- 
rhage, or  when  it  is  necessary  to  expedite  the  work. 
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SUTURE.. 

pDSt'OperaUvc  Lung  Complications. — i'astcur  con- 
cludes his  article  by  stating  that  he  has  endeavored  to 
prove  that  deflation  of  the  pulmonary  bases,  resuh- 
ing  from  reflex  inhibition  of  diaphragmatic  movement, 
is  an  essential,  it  nnt  the  chief,  factor  in  the  causation 
f>f  post-operalive  pneumonia,  and  that  the  role  of  the 
anesthetic  is  only  a  secondary  one.  These  after-ef- 
fects are  far  from  rare,  and.  in  the  present  confused 
state  of  our  knowledge  concerning  them,  mistaken  di- 
agnoses arc  proliably  of  frequent  occurrence.  If  we 
are  ever  to  clear  up  the  complex  nature  of  these  ac- 
cidents and  to  arrive  at  a  more  reasonable  classifica- 
tion of  post-operative  lesious,  it  is  absolutely  necessary 
that  the  lttng>  should  be  carefully  examined  by  a  com- 
]ictent  observer,  and  the  exact  position  of  the  heart- 
beat noted  before  every  ab<loniinal  operation.  In  this 
way  alone  will  it  be  possible  to  appreciate  the  slight 
changes  in  the  breath  sounds,  in  the  respiratory  move- 
ments of  the  chest,  or  in  the  position  of  the  apex  beat, 
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which  indicate  the  onset  of  trouble,  ami  often  give  a 
sure  indication  of  its  nature,  Pasteur  is  convinced 
that  a  good  dea!  can  be  done  in  the  way  of  preventing 
or  alleviating  many  of  these  troubles^  but  before  ihis 
can  be  acliieved  with  any  hope  of  success  the  present 
slipshod  diagnosis  of  after-effects  must  be  replaced  by 
something  more  accurate.  Abdominal  section  is  a  bit 
below^  the  belt.  The  patient  is  always  winded  by  it, 
more  or  less,  and  that  is  the  real  reason  why  abdom- 
inal operations  are  so  often  followed  by  king  trouble. 
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A  NATO  MY — SURGI CAL. 

The  brottchi,  two  in  number,  right  and  left,  arc  ex- 
tensions of  the  trachea.  The  right  is  shorter,  greater 
in  diameter  and  more  perpendicular.  The  right  hi- 
furcales  to  supply  air  to  the  two  lobes  of  tlie  right 
lung.  Occasionally  this  number  of  tubes  may  be 
increased,  but  when  so  it  is  due  to  congenital  defects. 
\\  hen  they  exist,  there  oiay  or  may  not  be  an  in- 
crease in  the  number  of  lobes  in  the  lungs,  because  one 
lobe  may  be  supplied  with  more  than  one  bronchus. 
With  an  anomalous  increase  of  the  number  of  lobes, 
their  size  will  be  dituinished,  conseqiiently  the  size 
of  the  bronchi  will  be  lessened. 

Bronchial  arteries  arise  from  the  aorta,  and  supply 
wa!ls  of  the  bronchi,  the  pulmonary  vessels,  the  lym 
phatic  glands,  and  the  connective  tissue  of  ihe  rcspira 
tory  plexus.  The  corresponding  veins  empty  into  the 
vena  azygos  and  the  vena  puhnonalis.  The  venous 
radicals  from  the  ultimate  bronchioles  empty  into  ihc 
vena  pulmonalis,  and  the  arterial  branches  itUo  tin- 
vena  azygos. 

\'en*c  supply  is  from  branches  of  the  ]>hrenir  :  tin- 
the  pulmonary  plexuses  are  formed  fnim  fjranchcs  o^ 
the  vagus  and  sympathcticns.  The  filamLirls  df  ihes* 
plexuses  follow  the  ramification  of  the  bronchi  and 
finally  become  lost  on  them  in  the  parenchyma  of  the 
lungs.  They  possess  but  slight  sensibility,  especially 
in  the  smaller  branches. 

Lymphatics  originate  in  the  alveolar  septum  and 
communicate  directly  with  the  alveolar  cavity  by 
stomata  in  the  alveolar  walls.  They  form  a  plexus  in 
the  submucous  tissue  accompanying  the  branches  of 


the  bronchil  as  well  as  the  pulmonary  veins  and  ar- 
teries, emptying  finally  into  the  bronchial  glands  at  the 
roots  of  the  lungs.  They  may  be  recognized  many 
times  by  their  gray  or  black  speckled  appearance, 
which  is  due  to  absorption  of  pigment  or  foreign 
bodies. 

Tracticm  divertkuH  have  been  observed  by  Inner- 
maon  (Deutscflt.  Arch.  f.  klin,  Med.,  p.  235,  1869)  and 
Tiedemann  (Deti^sch.  Arch,  /.  khn.  Med.,  vol,  xv, 
1875),  In  the  first  the  wheels  were  at  the  hilum  of 
the  lung,  and  the  mucous  membrane  pushed  out  be 
tween  the  first  and  second  rings  of  the  right  bronchy- 
forming  a  narrow  cleft-like  opening  into  a  pocket 
nearly  1  cm.  in  depth.  In  one  of  Tiedemann *s  cases  a 
diverticulum  5  m.m.  in  depth  extended  through  the 
space  between  the  third  and  fourth  cartilages  of  thf 
left  bronchus.  In  a  mass  of  scar  tissue  on  the  outer 
side  of  the  bronchial  tube  was  found  the  remains  of  a 
calcified  shrunken  bronchial  gland. 

Schuarz,  \nsclint\  Anatomic  chiriirgicalo  ci  chirmrgie  dei 
broriches   cxtrapulmonaircs,    Paris,    \903. 

Morel.  L.  E.  Anatomic  chirufRicale  ft  chtnirgie  dcs  bran- 
dies  extra-pulmonaires.  Pragress  Med.,  Pari.s,  1903,  3»  s, 
xviii.  508:  3,  %.,  xix.  22.  1904. 


SYMPTOMS. 

Diagnosis  can  usually  be  made  with  comparative  ease 
by  the  use  of  the  X-ray.  bronchoscope  or  sound.  Aus- 
cultation and  percussion  are  also  valuable  adjuncts. 

Treatment:    (1)   medical,  (2)   surgical. 

Medical  treatment  consists  of  arsenic  for  papillo- 
mata ;  mercury  for  syphilis,  the  X-ray.  radium  and 
serum  for  malignant  neoplasms. 

Arsenic  gxvGXi  gradually  until  the  maxinurm  dose  is 
attained  will  often  cause  papillomata  to  disappear. 
Sulphate  of  magnesia,  in  ten  to  twenty  grain  doses 
three  times  a  day,  has  also  been  known  to  cause  them 
to  disappear  when  found  upon  the  cutaneous  and  other 
mucous  surfaces,  and  there  is  no  reason  to  believe  that 
they  will  not  do  so  when  present  upon  the  respiratory 
mucous  membrane. 

Mercury  and   other  anti-syphilitic   remedies   should 


always  be  administered  until  the  maximum  dose  is 
attained  before  radical  surgical  measures  are  resorted 
to  for  the  removal  of  bronchial  neoplasms.  They  may 
be  given  by  the  mouth,  subcutaneously  or  directly  into 
the  blood  current,  or  by  inunctions  or  baths  of  various 
kinds. 

Serum  offers  many  inducements  for  its  use  in  various 
kinds  of  neoplasms,  so  that  it  may  in  due  time  become 
a  valuable  adjunct  in  their  treatment. 

Roentgen  ray  has  been  found  to  have  a  specific  in- 
fluence upon  certain  forms  of  malignant  growths  in- 
volving the  bronchus,  but  its  limitations  have  not  yet 
been  defined ;  it  should,  however,  be  more  generally 
employed  until  they  are  better  established. 

Radium  has  been  found  to  be  a  most  ( xcellent  appli- 
cation to  malignant  growths  involving  the  trachea  and 
bronchus,  when  applied  directly  through  the  broncho- 
scope. The  technique  for  accomplishing  this  is  ex- 
ceedingly difficult,  esi^ecially  because  of  the  length  of 
time  for  exposure.  However,  the  end  justifies  the 
means,  and  whenever  possible  it  should  l>e  employed 
before  radical  measures  are  applied. 

SURC.ICAL  TRKATMKNT. 

Surcjicul  tf'catmcnt  constitutes  direct  removal  through 
the  epiglottis  with  or  without  the  bronchoscope,  trache- 
otomy with  or  without  the  bronchoscope,  or  an  incision 
through  the  neck  or  various  localities  upon  the  thorax. 

Trans-epiglottic  surgical  measures  for  the  removal  of 
foreign  bodies  or  neoplasms  is  probably  the  oldest 
method  in  existence,  having  been  done  with  forceps 
and  various  devices  in  a  sort  of  a  "catch-as-catch-can" 
way  because  for  many  years  it  was  done  without  direct 
or  indirect  light.  However,  the  technique  has  been 
greatly  simplified  since  it  has  been  made  possible  to 
reflect  H^ht  and  introduce  the  bronchoscope. 

Bronchoscope  has  been  the  greatest  contribution  to 
the  surgeons'  armamentarium  for  treating  lesions  in 
this  locality.  It  has  simplified  the  work  beyond  meas- 
ure and  greatly  reduced  the  possibilities  for  intra- 
thorpcic  surgery  of  the  bronchus. 

Tracheotomy  has  always  been  the  accepted  method 
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fur  removing  ff^reign  bnrlies  and  iieoplasiiis  from  the 
trachea  and  it^  bifitrcatiun,  directly  by  removal  and  in- 
directly by  expulsion  resultini^  fn^m  explosive  cough- 
ing.  The  inlrucluction  of  tracheal  tubes  should  never 
be  resorted  to,  in  case  of  failure  to  extract  the  foreign 
body,  but  if  the  severed  walls  of  the  trachea  are  kept 
wide  apart  by  string  retractors  the  foreign  body  if  not 
imbedrled  will  usually  he  expelled  ihrough  the  incision 
Such  an  operation  may  be  done  with  local  anesthesia, 
sometimes  without  anestliesia  of  any  kind  However, 
many  cases  will  ret|uire  pulmonary  anesthesia. 

Tracheotomy  is  also  valuable  for  exploration  and 
locating  Iwdies  iti  the  right  and  left  bronchus  with 
sounds  when  the  X-ray  fails  to  reveal  Oiem. 

TninS'Cen'ical  incisions  to  reach  and  open  the  upper 
portions  of  the  trachea  is  a  well  established  procedure 
for  stricture,  foreign  bodies  and  neoplasms  in  this  lo- 
cality, and,  when  trans-epiglotlic  measures  have  failed, 
it  shoulil  be  a  melhr>d  of  choice  before  resorting  to 
other  more  radical  measures. 

Trans-tliorai-fc  indicates  such  measures  as  are  re- 
quired to  reach  the  bronchus  through  the  thoracic 
walls,  such  as  anterior,  posterior  and  lateral  thora- 
cotomy ;  of  these,  the  anterior  autl  jjosterior  routes 
are  considered  stiperior  in  the  order  they  are  given. 
{For  technicpie»  see  chapter  on  mediastinum  K 

BR0NCIIOTOMV\ 

fmtra-tlioraiif  incisions  of  the  lironcbus  have  rarely 
been  attempted  until  recently,  and,  while  successful, 
the  bronchoscope  has  been  so  perfected  thai  incisioni 
will  probably  now  be  done  less  frequently.  However, 
there  will  he  cases  which  will  necessitate  opening  the 
bronchus  through  the  lung.  It  is  one  of  the  most 
daring  operations  in  motJern  surgery,  hut  may  now  be 
made  less  so  by  one  of  the  methods  employed,  such  as 
the  vacuum  chamber  or  intra-tracheal  insufflation. 

The  bronchus  may  be  injured,  contain  foreign  bodies, 
neoplasms  or  fistulae,  which  may  necessitate  suture, 
removal  or  Incision  with  or  without  suture.  That  any 
one  of  these  may  be  accomplishefl.  a  thorocotomy  and 
pneumontomy  is  necessary  :  nm.  however,  until  all  at- 
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tempts  to  do  so  with  the  bronchoscope  or  tracheotomy 
have  failed. 

INDICATIONS  FOR  BROXCHOTOMY — FOREK'.N   BODIES, 
NEOPLASMS,   FISTULAE.^ 

Foreign  bodies  may  be  detected  by  the  X-ray  or  a 
sound  introduced  through  the  epiglottis  or  an  opening 
in  the  trachea.  These  are  also  favored  routes  for  their 
extraction,  with  or  with  out  the  use  of  the  broncho- 
scope. But,  when  the  foreign  body  is  large  with  sharp 
angles,  or  when  it  is  deeply  embedded  in  the  wall  of 
the  bronchus  and  resists  reasonable  traction,  direct 
thorocobronchotomy  will  be  preferable. 

Symptoms  of  foreign  bodies  in  the  bronchus  may  be 
mild  or  very  pronounced.  Pain  and  dry  cough  are  fre- 
quently present.  Dyspnea,  cyanosis,  apnea  and  cardiac 
failure  are  occasionally  present.  Hemoptysis  may  be 
absent  or  present  in  varying  degrees.  If  the  right 
bronchus  is  entirely  blocked,  the  right  thorax  is  re- 
tracted and  dull  and  the  left  thorax  is  distended. 
Respiratory  murmurs  are  absent  in  the  right  thorax. 
Emil  Myer  (Jour.  Am.  Med.  Assn.,  Nov.  10,  1906, 
vol.  xlvii.  No.  19,  pp.  1553-53).  When  the  bronchus 
is  not  entirely  blocked  moist  rales  may  be  present  or 
absent. 

Diagnosis. — The  history  of  a  foreign  body  having 
my.steriously  disappeared  while  being  carried  in  the 
mouth,  together  with  a  history  of  cyanosis  and  dyspnea 
and  pain,  is  a  very  clear  history  of  foreign  body  in  the 
air  passages.  If,  however,  these  signs  are  absent  and 
there  is  a  history  of  pain  beneath  the  sternum  and  dry 
cough,  there  is  also  a  probability  of  th*^  foreign  body 
having  passed  into  the  bronchus. 

Rocoitgm  rays  are  of  use  when  the  foreign  body  is 
of  such  material  as  will  be  recorded  upon  a  radio- 
graph. 

Brondwscopy  is  the  most  positive  means  of  diag- 
nosis. It  should  be  reserved  as  the  last  means  of  diag- 
nosis in  children,  because  it  is  often  necessary  to  per- 
form   tracheotomy   before   the   bronchoscope    can   be 

1.  See  Ricketts.  "Surgery  of  Heart  and  Lungs."  pp.  341- 
358,  402-408,  1904. 


introduced  into  the  bronchus  successfully;  when  bron- 
choscopy is  resorted  to,  however,  the  foreign  body  may 
be  removed  during  the  examination, 

RJkKKlN    BODIES 

Foreign  bodivs  which  find  their  way  into  the 
bronchus  are  liquids  and  solids. 

Liijuids  may  be  inspired  during  Vf uniting  of  anes- 
thesia, alcoholism  or  unconsciousness  from  other 
causes ;  not  only  liquids  but  solid  articles  of  food  may 
be  present  under  such  circumstances. 

In  dro-icnmg,  water  is  inspired  into  the  bronchus  and 
bronchi. 

Solid  bodies  which  have  been  removed  from  the 
bronchus  are  hard,  soft,  smooth  and  irregular.  They 
may  be  soluble  or  insoluble.  Candy  is  one  of  the  solu- 
ble  articles ;  such  insoluble  articles  as  tacks,  pins, 
needles,  muls,  bones,  toys,  rubber  erasers,  buttons, 
coins,  cerea!s,  tracheotomy  tubes,  calculi,  etc.,  have 
been  extracted  from  the  bronchus.  When  cereals, 
such  as  corn,  peas  and  beans  are  lodged  within  the 
bronchus,  especially  the  bronchi,  liecause  of  their 
iitiinity  for  moisture  they  exjjand  and  finally  disinte- 
grate. It  is  apparent  that  it  is  easier  to  remove  such 
bodies  soon  after  their  lodgment. 

Usually  the  right  bronchus  is  the  recipient  of  foreij^ 
bodies,  because  of  its  larger  si5?e  and  obtuse  angle. 
Shawl  pins  have  transfixed  the  bronchus,  while  rough 
and  sharp  ones  have  lacerated  and  incised  it. 

Complications  depend  upon  the  size  or  sharpness, 
whether  or  not  it  becomes  disintegrated,  and  upon  the 
kind  of  bacteria  in  the  lung  or  upon  the  foreign  body. 
Bronchitis,  pneumonia,  fistula,  gangrene  and  abscess  of 
the  lung  may  result 

Treatment. — Soluble  foreign  bodies  do  not  need  to 
be  removed  because  of  their  solubility. 

Jrntation  of  the  larynx  has  caused  co  ighing  and  ex- 
pulsion of  the  foreign  body. 

Trai^Ueotomy  has  been  performed  to  remove  foreign 
bodies  from  the  bronchus;  when  this  is  done  a  blunt- 
hook  forceps  or  magnet  may  he  used. 

The  hnmchoscope  is  an  instrument  of  comparative 
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recent  date.  Rosenhinie  passed  the  esophagoscope  into 
the  bronchus  bv  accident.  (Ref.  Kristina,  Beri.  Klin. 
Wochenschr.,  No.  22,  June  3,  1895).  In  1897,  Killian 
removed  the  first  foreign  body.  (  Ref.  Kollofrath, 
Mueiuh.  Med,  IVochenschr.,  No.  ^,  Sept.  21,  1898; 
In  children  it  is  often  necessary,  because  of  the  diffi- 
cuhy  of  introducing  the  bronchoscope,  to  perform 
tracheotomy.  The  bronchoscope  can  then  be  passed 
into  the  bronchus  through  the  tracheal  wound  and  llie 
foreign  body  removed  with  forceps,  blunt  hooks  or 
magnet,  if  the  substance  is  metallic.  When  the  foreign 
bodies  have  transfixed  the  bronchus  they  may  be  cut 
in  two  with  Casselberry's  forceps  and  the  pieces  re- 
moved. (W.  E.  Casselberry,  Chicago,  Jour.  Am.  Med. 
Assn.,]\x\y  2,  1910,  page  9). 

Impacted  foreign  bodies  may  be  very  difficult  to  re- 
move. Indeed  it  may  be  necessary  to  do  bronchotomy 
in  such  cases. 

Johnston  {Ncis.'  York  Med.  Jour.,  vol.  Ivii,  Xo.  2) 
refers  to  a  new  method  of  passing  tho  bronchosco|>e 
which  has  made  bronchoscopy  much  easier  for  him. 
The  difficult  stage  of  bronchoscopy  is  in  passing  the 
tube  between  the  vocal  cords  into  the  trachea.  The 
vocal  cords  once  passed,  it  requires  no  special  skill  to 
push  the  tube  further  down.  He  conceived  the  idea  of 
placing  the  patient's  head  straight  on  the  table  and 
passing  the  old  Jackson  laryngoscope  down  between 
the  incisor  teeth.  The  epiglottis  was  pulled  up  and  a 
clear  view  of  the  larynx  obtained.  In  his  earlier  work, 
he  placed  a  pillow  under  the  head  to  secure  flexion. 
Further  observation  has  convinced  him  that  flexion  is 
not  necessary;  a  straight  position  of  the  head,  held 
firmly  by  an  assistant,  makes  direct  laryngoscopy  easy. 
After  working  with  the  straight  method  of  laryngo- 
scopy for  some  time,  it  occurred  to  him  that  it  might 
be  feasible  to  pass  the  bronchoscope  in  this  position, 
thus  eliminating  the  strain  on  the  wrist  and  the  force 
required  to  overcome  the  tense  muscles  m  the  extended 
position.    It  has  worked  admirably  and  proved  easy. 

The  patient  is  placed  on  the  table  with  the  head  in 
a  straight  normal  position.  A  general  anesthetic  is  ad- 
ministered.   The  modified  direct  laryngoscope  is  passed 
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straight  down  between  the  itidsor  teeth,  and  when  the 
epiglottis  comes  into  view  the  spatula  end  of  the  in- 
strument \s  hooked  behind  it.  By  making  slight  pres- 
sure on  the  upper  teeth  the  epiglottis  and  base  of  the 
tongue  are  pulled  up  and  the  larynx  opened  for  inspec- 
tion. A  weak  solution  of  cocaine  is  now  applied  to  the 
larynx  through  the  tube  tu  prevent  red  exes.  U  ith  the 
laryngoscope  in  position,  the  bronclK^scope  is  passed 
through  it  to  the  vocal  chords.  With  the  eye  fixed  on 
the  end  of  the  smaller  tube,  a  slight  twisting  motion  is 
used,  which  sends  the  bronchoscope  between  the  cords. 
The  breathing  is  now  distinctly  tubal  in  character.  The 
laryngoscope  is  removed  and  the  head  of  the  patient 
gently  lowered  over  tlie  aid  of  the  table-  The  exam- 
ination is  now  proceeded  with  as  in  tht  extended  ))osi- 
tion. 

In  the  above  procedure  the  operattir  stands  to  the  left 
of  the  patient  and  uses  the  laryngoscope  in  the  left 
hand.  Both  direct  laryngosco))y  and  bronchoscopy  art^ 
easier  because  the  muscles  arc  rela>cd. 

Post-OpcratiT'e  Treatment. —  Menthol  cami;hor  antl 
oil  of  eucalyptus  dissolved  in  li(|.  petrt>iati  may  be  in- 
jected into  the  trachea  as  antiseptics.  Dr.  j.  /\.  Th.omp- 
son  has  reported  cases  where  streptococcus  and  staph- 
ylococcus infections  were  benefiled  by  iiitralrachcal  in- 
jections. If  this  be  true,  such  injections  would  lie  ui 
value  after  the  removal  of  foreigti  bodies.  If  bron- 
chitis or  pneumonia  exists  or  arises  as  ?  complication,, 
then  tlie  usual  treatment  shtnild  be  given. 

DronmifH/. —  Water  having  entered  the  lung^ 
through  the  epiglottis  may  reasonably  be  classed  with 
foreign  bodies  of  the  bronchus.  There  is  no  foreign 
body  in  the  bronchus  the  removal  of  which  is  accom- 
panied by  better  results  than  water,  none  more  easily 
to  accomplish  before  or  after  cessation  of  the  heart- 
beat. Resuscitatftm  has  been  successfully  acccm- 
plished  after  the  heart  had  ceased  to  bciU  for  more 
than  two  hours  iu  case  of  sufrocatii;>n  due  to  the  ] pres- 
ence of  water  in  the  lungs. 

Several  crude  methods  have  been  devised  for  this 
purpose,  namely,  perpendicular  suspension  whh  the 
head  low  ;  maniinilating  the  body  upon  a  log,  box  or 
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barrel :  mouth-to- mouth  breathing,  and  compression 
of  the  thorax  while  the  abdominal  viscera  is  forced 
upon  the  diaphragm.  The  more  scientific  methods  arc 
surgical,  intra- thoracic  and  extra-thoracic. 

Jntra-thonu'ic  inchuJe  methods  of  operation^  that 
are  done  within  the  thoracic  cavity  tlirongh  an  open- 
ing in  the  thoracic  wnll  ( thoraco-pneiimono-bronchot- 
omy).  After  suturing  the  lung  to  the  thoracic  waJl, 
an  incision  is  made  through  the  lung  into  the  bronchus, 
into  which  a  rubber  catheter  is  inserted  and  the  water 
drawn  from  the  lung  with  the  mouth  or  a  syringe. 
Such  a  procedure  will  seldom  if  ever  be  necessary, 
but  it  is  a  surgical  possibility  that  may  be  taken  ad- 
vantage of  when  the  proper  time,  place,  opportunity 
and  operator  are  available. 

Extra-thoracic  pertains  to  those  methods  in  which 
it  is  not  necessary  to  enter  the  thoracic  cavity,  such 
as  tracheotomy  and  trans-epiglottic. 

Tracheotomy  is  a  very  desirable  method  for  drain- 
ing water  from  the  tracheo-bronchial  tree.  It  may  be 
done  by  gravity,  tlie  mouth  or  syringe,  through  a  rub- 
ber catheter  introduced  into  the  right  and  left  bron- 
chus. The  opening  into  the  trachea  should  Ije  main- 
tained in  definitely ,  or  at  least  several  hours  alter  re- 
suscitation has  been  complete, 

Trans-epiglottic  includes  all  methods  that  are  exe- 
cuted through  the  epiglottis.  This  has  now  been  made 
the  method  of  choice,  especially  when  the  advantages 
of  drainage  and  insufllation  are  combined.  The  intro- 
duction of  a  catheter  open  at  the  distal  end  (not  a 
lateral  opening)  may  be  easily  accomplished  by  the 
inexperienced,  and  drainage  made  perfect  with  ease. 
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bronche  droile  d'line  |>etite  fille  de  dix  niois ;  vingt  ct  un  corps 
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Thomson,  St,  Clair,  and  Hall  F.  de  R.  Remo%'al  through 
the  mouth  of  a  shawlpin  impacted  in  a  secrmdary  bronchus. 
Uucet,  London,  i,  1264-66,  1910. 

14 
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Obst..  Chicago,  x,  527-529,  1910. 

Richardson,  C.  W.  Foreign  body  in  the  right  bronchus  re- 
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and  Otol.  Soc,  New  Bedford,  Mass,  xx.  988-991.  1910. 

Delia  Vallc.  L.  Corps  ctrangers  de  la  bronche  droitc;  ex- 
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535-539.  1910. 
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tres  jeunes  en f ants,  soignes  et  gueris  par  la  bronchoscopic. 
Bull.  Soc  Petlialr.,  Paris,  xii,  346-357,  1910. 

Neoplasms,  except  polyps,  so  far  as  known,  have 
not  been  removed  from  either  bronchus :  but  now  that 
the  bronchoscope,  intra-tracheal  insufflation  and  vac- 
uum chamber  have  added  so  much  to  the  surgeon*s 
armamentarium,  many  of  them  can  be  excised  with 
safety. 

Neoplasm  of  Bronchus. — Laennec  wrote  in  1827  of 
finding  only  three  cases  of  neoplasms  of  the  bronchus 
on  record.  His  references  are:  Murry  nov.  Comm. 
Goetting.  iv.  44;  Cheyne,  Ed.  Med.  and  Surg.  Jour., 
iv;  Horn.  Archiv.  1811.  Jan.,  p.  176;  l.aennec,  p.  131, 
"A  Treatise  of  Diseases  of  the  Chest  and  ^Iediate 
Auscultation,"  translated  by  John  I^orbes. 

Polypi. — Their  early  history  begins  with  Clark, 
1700.  Since  tben  many  such  cases  have  been  reported 
Hearn  and  Roe,  1901,  record  a  case  of  pneumotomy 
for  abscess  of  the  lung  due  to  a  polypus  extending 
into  it.  It  is  therefore  assumed  that  the  bronchial 
polypi,  when  large,  may  be  th-e  subject  for  surgical 
consideration  other  than   with  the  bronchoscope. 

Fistulcc  are  not  commcMily  found  in  the  bronchus, 
though  they  do  occur.  Such  a  condition  was  discov- 
ered by  B.  F.  Lyic  in  an  adult  male  who  had  suffered 
with  a  tubercular  abscess  in  the  left  iung.  Air  and 
mucus  escaped  i>erio(lically  through  an  c.pening  in  the 
external  soft  structures  overlying  the  sixth  intercostal 
space,  one  inch  to  tbe  left  of  the  nipple. 

Bismuth  paste,  when  injected  into  fistulous  tracts, 
will  sometimes  cause  them  to  l>ecome  permanently 
closed.  The  proportions  are,  one  of  subnitrate  of  bis- 
muth to  three  of  vaseline,  well  triturated.  Only  a 
small  amount  is  necessary.  Two  or  three  drachms 
injected  once  or  twice  a  week  for  several  wrecks  will 
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iisuaJly  be  sufficient  in  the  absence  of  foreign  bodies 
or  diseased  bone. 
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dades  del  bronqtii  i/cjuierdo  durante  mas  de  tin  ano,  el  qua! 
determino  tin  extenso  abscesso  purulento  bronchopubnoi^ar; 
ciiraeion  median Ee  la  bronchoscopia,  que  permitio  la  expulsion 
del  euerpo  extrano.     Sigb»  med.,  Madrid,  liv,   145-147,   1907. 

\'i guard  et  Sargnon,  Ep ingle  intralboraciqiie  arrctee  prob- 
ablement  an  niveau  de  la  jonction  de  la  brunche  droite  et  de  Ja 
traehee;  absence  de  troubles  resophagiens ;  toux  Icgere ;  ceso- 
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nRONCHECTOMY^ 

BrtfHchectoiny.—RccoTxh  do  not  show  ibat  any  por- 
tion of  the  bronchus  has  been  removed  in  experinKii- 
tal  or  applied  surgery  without  loss  of  lung  function. 
However,  it  is  logical  to  suppose  that  anastomosis  of 
the  bronc!ii  with  preservation  of  lunLj  function  is  a 
l>ossibility*  especiiilly  when  small  segments  have  been 
excised  for  injury  or  disease  or  severed  transversely 
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svith  the  knife,  stilletto  or  projectiles  from  firearms. 
If  function  is  not  restored,  atrophy  of  the  hnig  en- 
sues, though  the  function  of  the  alveola  may  be  re- 
stored after  many  months  of  quiescence.  In  such  a 
case,  when  necessary,  an  attempt  to  anastomose  the 
bronchi  might  l>e  justifiable. 


BRONCHORRHAPHY. 


mooted  ques- 
m  a   few  in- 


Suturiftg  the  bronchus  is  no  longer  •; 
tion,  it  having  been  done  successfully 
stances  ex  penmen  tally  upon  animals  ^nd  upon  man 
It  is  done  with  absorbable  suture  material,  and  of  ne- 
cessity through  an  opening  in  the  chest  w*ill  and  lung 
tissue.  Its  limitations  are  not  gr^eat,  but  its  necessity 
frequent  enough  to  demand  consideration.  Drainage 
is  necessary,  and  enforced  quietude  essential  in  the 
after-care. 

Bronchia!  segmenh  devoid  of  cartilage  may  be  eas- 
ily and  safely  secured  by  ligature,  but  when  they  con- 
tain cartilage  any  method  is  more  or  less  unreliable. 

INDICATIONS    FOR    BRONCHORRHAPH  V.^RUPTrRi:.     LAC- 
ERATIONS,    INCISIOXS,     PUNCTURE, 

Rupture  of  the  bronchus  is  not  infrequent,  and  it 
may  be  due  to  foreign  body.  ueo[>lasm,  injury,  para- 
sites or  [jathologic  organisms  in  any  of  the  intra-tho- 
racic  tissues,  usually  infected,  and  may  require  su- 
ture, that  the  best  interest  nf  the  patient  uiay  be  con- 
served. 

Aueurism  is  tlie  most  common  pathologic  condition 
in  which  perforation  of  the  bronchus  occurs. 

Lacerations  are  infrequent,  and  generally  due  to 
foreign  bofiies  from  witliin  or  violence  from  without, 
and  as  a  rule,  like  rupture,  should  be  sutured,  espe- 
cially when  extensive. 

fncisions  may  be  oblique,  longitudinal  or  transverse, 
and  due  to  violence  <»r  surgical  repair.  They  are  most 
favorable  for  suture,  which  must  necessarily  be  done 
through   the   lung   with   absorbable   material. 

Puncture  may  be  large  or  small ;  in  the  right  or  left 
bronchus  or  both;  smooth  tir  irregular;  single  or  mul- 
tiple; from  without  or  within  the  bronchus,  and  prob- 
ablv  alwavs  infected, 
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Technique, — Tlioracutomy  having  been  performed, 
the  bronchus  may  be  exposed  by  several  routes.  In 
tlx"  anterior  median  line  the  trachea-bronchial  portion 
may  he  well  exposed  without  incising  i^ny  tissue  other 
than  the  delicate  cellular  tissue  immediately  in  front* 
When  the  lateral  or  posterior  routes  i.re  resorted  to 
it  will  1>?  necessary  to  incise  the  lung  to  reach  the 
brr^nchi  for  the  puriK>sf  of  removing  foreign  bodies  or 
neo]dasms ;  but  when  the  lung  has  been  already  in- 
jured it  will  probably  lie  better  to  follow  the  original 
course  of  the  wound,  though  that  will  not  always  be 
necessary.  A  short,  heavy-curved  needle,  carrying 
fine  silk  or  catgut  of  equal  strength  and  duration,  may 
be  inserted  w^ith  or  without  interruption,  However, 
the  rule  of  suture  does  not  obtain,  because,  experi- 
mentally, wounds  of  the  bronchi  have  closed  perma- 
nently without  sulure  and  without  complications.  This 
has  also  occurred  in  a  few  cases  in  the  human  being. 
Drainage  should  he  the  rule, 

BRONCHOSCOPY. 

The  ofter-treatttteftt  of  incising  an  1  suturing  the 
bronrhus  for  any  purpose  is  the  same,  whether  asep- 
tic or  septic*  with  or  without  drainage.  It  is  said  that 
such  wounds  are  always  septic,  but  some  have  been 
known  to  unite  primarily  without  infection  or  drain- 
age. Some  such  incisions  ha^e  united  under  these 
circumstances  without  suture. 

If  primarily  asepiic  and  if  tliey  remain  so,  the 
dressings  need  not  be  disturbed  until  the  seventh  or 
eighth  day,  when  union  will  have  been  found  to 
be  complete.  Any  sutures  in  the  cutaneous  structures 
may  be  removed  at  the  end  of  this  time.  The  reclin- 
ing position  should  be  maintained  until  after  the  tenth 
day,  and  violent  or  sudden  motion  of  Uie  body  should 
be  prevented  with  narcotics  if  necessary. 

RRONCHIFXTASIS. 

Bronchiectasis  results  from  bronchitis  or  emphy- 
sema, and  is  of  two  types,  cylindrical  and  saccular. 
Paroxysmal  cough,  especially  immediately  after  risinc; 
from  recumbency,  with  an  excessive  amount  of  expec- 
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toration,  pus  in  character,  sometimes  b^econiing  fetid, 
are  indications. 

ireaiment  is  medical  and  surgical.  Medical  treat- 
ment is  of  but  little,  if  any,  avail! 

Technique. — ^Artificial  pneumothorax  may  be  re- 
sorted to  as  the  first  of  all  surgical  procedures,  by 
means  of  hydrogen  gas  or  normal  saline  solutions,  for 
the  purpose  of  evacuating  the  pus  cavity  by  pressure, 
absorption  or  location  after  thoracotomy.  If  located, 
incision  and  drainage  should  be  done  mXh  or  w^ithout 
viscero-costal  adhesions.  Korte  records  fifteen  cases 
operated  on  with  eleven  immediate  deaths, 
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FneunwHo-Bronchotomy  is  necessary,  that  the 
bronchus  may  be  incised  for  the  extraction  of  foreign 
bodies  within  it.  Few  such  operations  have  been  made, 
the  thorax  being  immediately  closed  in  each  case, 
without  ilrainage,  which,  when  necessary,  should  be 
placed  at  the  lowest  possible  point  in  the  pleural 
cavity. 
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SURGERY  UV  TlIK  i'ERlCARDlUM  * 

Pkricardiurrhoimiv. 
hy  benjamin   mehrjll  kickktts,  mjj., 

CINCINNATI, 

Anatomy. —  The  pericardium  is  conical  in  shape, 
lined  with  serous  membrane,  composed  of  fibrnys  tis- 
sue, and  rests  on  the  ceniral  tendon  oi  the  diaphragm. 
Anteriorly  it  is  attached  above  and  below  to  the  ster- 
num, while  posteriorly  are  to  be  found  the  bronchi,  the 
esophagus  and  thoracic  aorta.  Tlie  pericardial  cavity 
can  be  made  to  coiitain  about  frnirtecn  ounces  of  lluid. 
while  die  normal  amount  is  but  two  or  three  ounces 
Sometimes  an  excess  of  fluid  in  this  cavity  will  causj 
loss  of  voice  from  pressure. 

The  pericardium  may  be  injured  or  diseased  to  such 
an  extent  that  suture,  incision  or  partial  excision  may 
become  necessary.  Either  one  or  both  of  these  may  be 
necessary^  when  not  injured  or  diseased,  that  explora- 
tion of  its  contents  or  operations  upon  the  heart  may  Ik- 
done.  To  do  these,  the  sternum  shonlcl  be  trephined 
or  costal  cartilages  removed. 

Experimental  surgery  of  the  pericardium  has  shown 
that  it  may  be  considered  from  a  practical  jioint  of 
view.  It  may  be  incised,  sutured  and  excised  in  pait 
or  in  its  entirety  with  safety,  both  in  health  and  disease 
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KM'liKl  MENTAL. 

Dutgnosis  and  Differentia!  Diaynosis  (CalvertJ.^ — 
"In  diUUittjon  of  tlic  right  heart  the  hver  is  actually 
tlepressetl  as  nieasiireil  by  vertebr:^,  but  apparently  el- 
evated as  measured  by  ribs.  As  this  changed  relatiun- 
vliip  with  the  liver  api>arently  depends  on  the  same 
principles  as  ilie  normal  relationship  of  the  liver,  it  i^ 
reasunable  to  assume  that  the  apparent  elevation  (with 
rcsfject  to  the  rihs)  of  the  tiver  in  dilatation  of  the 
right  heart  is  constant ;  or  a  provisional  general  state- 
ment may  lie  made  as  follows :  Dilatation  of  the  right 
heart  actually  depresses  the  Hver;  the  left  lobe  of  the 
hver  is  depressed  more  than  the  right,  producing  a 
high  cupolaied  right  lobe ;  right  lobe  of  liver  due  to 
depression  of  the  ribs  is  higher  than  normal,  apparent 
elevation  ;  the  degree  of  change  in  the  form  and  posi- 
tion of  the  liver  depends  on  the  degree  of  dilatation  of 
the  right  heart.  Or  the  movement  of  the  liver  is 
marked  by  pathologic  enlargement  of  the  right  heart, 
and  seems  to  be  a  continuation  of  the  normal  move 
ment  occurring  in  the  development  of  the  fetus  tu 
maturity* 

"In  pericarditis  with  eifusion,  different  physical 
forces  are  at  work.  Here  the  heart  and  venx  cava^ 
are  compressed  by  the  pericardial  pressure,  and  cannot 
dilate  to  the  same  degree  as  they  do  in  the  absence  of 
pericardial  pressure.  The  dilatation  of  the  heart  m 
pericarditis  with  effusion  is  most  probably  in  many 
cases  a  post-mortem  phenomenon,  developing  as  the 
autopsy  progresses,  and  due  to  the  congestion  of  blood 
in  the  large  veins  and  lungs  flowing  into  the  heart  as 
the  pericardial  pressure  is  removed.  To  be  sure,  the 
myocarditis  present  in  pericarditis  favors  dilatation, 
especially  if  the  pericardial  pressure  is  low,  owing  to 
weak  pericardial  walls.  x-Xgain,  the  heart  may  be  di- 
lated before  the  effusion  developed.  In  general,  the 
physical  forces  in  pericarditis  tend  to  keep  the  heart  at 
the  same  size  as  it  was  when  the  effusion  began  to  de 
velop,  or  at  a  diminished  size.  The  inferior  cava  re- 
mains in  its  normal  position,  or  may  be  pushed  to  the 
left  by  die  descent  of  the  liver.    The  dilating  pericar- 
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dium  extends  It*  the  right  over  tlie  diaphragm  a  distance 
depending  on  the  degree  of  dilatation,  and  the  intra- 
peritoneal  pressure  lends  to  push  the  liver  down.  The 
degree  of  displacement  of  the  liver  depends  of  course 
on  the  degree  of  pericardial  pressure.  Here  the  liver 
has  only  its  normal  support. 

"The  inferior  caiH9  remains  near  the  median  line  in  a 
posterior  position,  Consetjueutly  the  right  lohe  of  the 
liver  is  tleprived  of  its  support.  In  jjericardili^  with 
effusion,  the  right  lobe  of  the  liver  is  displaced  down- 
ward approximately  the  same  distance  as  the  left  lobe 
(without  the  appartnt  elevation  as  in  cardiac  dilata 
lion).  The  right  and  left  lobes  of  the  liver  are  morj 
nearly  on  a  level,  f)r  tend  to  assume  the  position  found 
during  fetal  life.  The  sternum  and  ribs  descend  rela- 
tively the  same  distance  as  the  liver.  Iferc  the  liver  is 
actually  lower  witliout  the  apparent  elevation. 

"A  provisional  general  statement  may  be  made  a^ 
follows:  Pericarditis  with  effusion  tends  to  produce  (or 
actually  does  produce*  the  following  conditions:  Dim- 
inutitn  in  the  si^e  of  the  right  heart ;  actual  depression 
of  the  hver  without  apparent  elevatitni  of  the  right 
lobe»  so  that  the  right  and  left  lobes  are  more  nearly 
in  the  same  plane:  displacement  of  the  inferior  cava 
to  the  left  with  its  convexity  to  the  left.  Or,  in  peri- 
carditis with  elTusinn  the  relationship  of  the  right  heart 
and  liver  tends  lo  revert  to  that  found  in  fetal  life. 

"It  is  thus  seen  that  in  the  two  conditions  diametri- 
cally opposite  physical  forces  are  at  work,  the  cardiac 
dilatation  tending  to  produce  a  relatively  high  position. 
the  pericardial  effusion  a  low  position  of  the  right 
lobe  of  the  liver,  A  difference  of  as  much  as  two  or 
more  interspaces  in  the  jx>sition  of  the  right  lobe  or 
the  liver  may  occur 

** Naturally  the  variation  in  the  position  of  the  nor- 
mal liver  is  of  importance.  In  the  literature  reviewed 
It  seems  that  much  of  the  material  on  which  present 
statistics  of  the  normal  position  of  the  liver  is  based 
is  pathologic,  and  that  the  subject  needs  reworking 
with  the  pathologic  positions  of  the  liver  and  the  type 
of  thorax  constantly  in  mind. 

**fn  cardiac  tfUatutton  the  root  of  the  right  lung  re- 
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mains  at  abuul  its  iiormal  level  as  compared  h>  the 
verteliral  column.  When  the  right  dilates,  the  lower 
anterior  portion  of  the  riglit  lung  is  lifted  upward,  out- 
ward  and  backward.  The  downward  displacement  of 
the  right  lung  gives  an  apparent  elevation  to  the  right 
lung.  There  is,  then,  an  actual  and  an  ,.[j[)arent  eleva- 
tion of  the  lower  anterior  portion  of  the  right  lung. 

*7*i  fyerlcarditis  linth  effusion,  owing  to  the  small  left 
aurick%  the  rout  of  the  right  lung  is  tint  displaced  to  a 
<legree  corresponding  in  that  in  dilatation.  The  lower 
anterior  portion  of  the  right  lung  is  not  lifted  as  u^ 
flilatation,  hut  pushed  by  the  pericardial  sac  outward 
and  backward.  The  downward  displacement  of  the 
ribs  gives  an  api>arent  elevation  (if  pleur<T  are  adher- 
ent, the  lung  follows  the  ribs). 

*'In  cardiac  dilatation  the  real  elevation  of  the  lower 
anterior  portion  of  the  lung  border  serves  to  diminish 
the  area  of  lung-liver  relative  dullness.  The  degree  of 
narrowing  of  this  area  varies  from  what  might  be 
called  a  diminished  area  to  almost  complete  absence 
of  relative  dullness.  The  relative  elevation  of  the  liver 
places  this  area  of  dullness  high — fourth  rib. 

**ln  pericardia!  effusion  the  liver  is  pushed  down 
pro|K>rtionately  more  than  the  lower  border  of  the  lung 
is  elevated,  so  that  the  area  rvf  lung-liver  relative  dull- 
ness is  narrowed  or  obliterated,  and  occupies  a  lower 
position  than  it  does  in  cardiac  dilalatioiu  Jf  the  peri- 
cardial pressure  is  sufficient  to  push  the  sternum  and 
ribs  down,  the  liver  is  also  pttshed  farther  down,  and 
consequently  does  not  alter  ihe  rehnionship  as  tie- 
scribed.  Or,  the  differential  sign  should  be,  in  cardiac 
dilatation  a  high  liver  with  a  diminished  area  of  huig- 
liver  relative  flullness,  fourth  rib;  in  pericardial  eflfu- 
sion,  a  low  liver  with  a  diminished  area  of  lung-liver 
relative  dullness*  sixth  rib. 

**Thc  differential  sign  is  coniiM>sed  of  two  factors* 
the  position  of  the  liver  and  the  presence  and  position 
of  a  diminished  area  of  lung-liver  dullness.  Of  these, 
the  [>osition  of  the  liver  is  most  important,  for  the 
reason  that  it  is  more  easily  deflected  in  corpulent  pa- 
tients, in  whom  the  lung-liver  relative  dullness  is  more 
important  than  the  fact  that  it  is  narrow.     As  the  i>o- 

4 


of  till.'  rclstivt!  (liillncs^  dt^pcruls  <ni  the  saai;.* 
forces  which  th^place  the  liver,  the  absence  of  or  fail- 
Tire  to  find  the  relative  dullness  >liotild  not  materially 
detract  fruiii  the  value  of  the  sign.  Owing  to  ihe  phys- 
ical forces  causing  the  change  in  the  lung-liver  relative 
dulJness,  this  area  must  vary  from  a  diminished  area 
t«>  ati  area  of  dullness  too  narrow  for  detection, 

*'ln  cases  of  moderate  cardiac  dilatation  and  peri- 
carditis with  effusion,  the  changes  in  the  position  of  the 
liver  and  the  lung-liver  relative  dullness  cannot  he  de- 
veh>pcd  to  a  degree  sufficient  for  a  clinical  sign.  But 
as  the  physical  forces  at  play  are  essentially  different 
in  kind  and  effect,  these  forces  should  develop  in  ad- 
vanced cases  a  displacement  of  the  liver  sufficiently 
well  marked  to  constitute  a  ditTerential  sign.  As  thii 
sign  becoiiies  more  and  more  marked  as  <he  lesions 
develop,  it  reaches  its  greatest  development  at  a  tiitic 
when  differential  diagnosis  is  most  difficult/* 

IKniCATIOWS  FOR  PERICARDIOTOMY — BLOOD,  PCS,  SERUM, 
FOREIGN   BODIES,  NEOPLASMS. 

Blood  in  small  quantities  should  usually  remain  un- 
disttirbcd,  hot  it  sometimes  hecomes  necessary  to  re- 
move large  amounts,  and  this  should  he  done  under 
most  rigid  aseptic  precautions,  through  an  incisioa 
made  in  the  pericardium  after  trephining  the  sternum, 
or  by  an  osteoplastic  flap,  including  the  ribs  and  costai 
cartilages. 

Pus  of  any  character  should  be  removed  as  soon  as 
detected,  by  trocar  or  open  incision,  preferably  inci- 
sion at  the  lowest  possible  point,  that  drainage  may 
1k^  made  more  perfect  by  gravity. 

Serum,  unless  in  amounts  sufficient  to  cause  cardiac 
disturbances,  should  not  be  removed,  hut  when  these 
exist,  it  is  preferable  to  remove  it  by  trocar  at  inter 
vals  sufficient  to  overcome  its  effects,  until  the  amount 
secreted  becomes  normal.  Each  operation  should  be 
done  under  most  rigid  aseptic  techniqtie,  and  without 
complications  need  not  necessitate  any  great  care. 

Foreign  bodies  require  ojiening  of  the  pericardium 
for  their  removal.     l^sually»  when  not  complicated  be- 


fore  removal,  the  incised  walls  may  be  immediately  co- 
apted  with  suture  without  drainage. 

Neoplasms  wlien  pedunculated  are  easily  removed 
by  ligature  or  excision,  with  suture  at  their  base.  In 
the  absence  of  any  compIicatiLins  the  after-care  is 
simple. 

Techuigti^. — Pericardiotomy  is  done  with  a  trocar  or 
knife,  through  an  opening  made  by  trephining  the  ster- 
num, or  after  one  or  mure  ribs  or  costal  cartilages  have 
been  removed.  Care  should  be  exercised  to  prevent 
injury  lo  the  heart,  and  the  opening  made  at  or  near 
the  floor  of  the  pericardia!  sac,  for  gravity  drainage. 
It  may  also  be  done  through  the  pleural  cavity,  es- 
pecially when  it  has  already  been  opened.  With  a 
large  opening  in  the  pleural  cavity,  the  work  will  prob- 
ably be  metre  satisfactory  when  done  by  intra-tracheal 
insufflation  or  in  the  positive  pressure  chamber.  With 
opening  the  pericardium,  drainage  is  an  important  fac- 
tor as  a  rule,  probably  more  frequent  when  the  pleura 
has  been  opened. 

1 1  is  best  accomplished  after  one  of  the  costal  car- 
tilages has  been  removed,  especially  when  it  is  neces- 
sary to  secure  drainage  by  means  of  gauze,  tape  or 
rubber.  Either  of  these  may  be  introduced  through  an 
incision  in  tlie  fifth  or  sixth  intercostal  space  close  to 
the  left  border  of  the  sternum,  though  these  intercostal 
spaces  are  very  narrow.  The  fifth,  sixth  and  seventh 
costal  cartilages  may  be  divided  immediately  to  the 
left  of  the  median  line,  and  the  pericardial  cavity  en- 
tered without  injury  to  ihe  pleura. 

It  is  difficult  to  introduce  a  needle  into  the  pericar- 
dial 5p<ice  without  entering  that  of  the  pleura,  unlesi 
the  needle  is  passed  through  an  opening  in  the  sLernum, 
so  shjjht  is  the  attachment  of  the  pericardium  with  the 
chest  wall  However,  this  space  is  increased  in  width 
when  the  pericardium  is  distended,  because  the  lung 
and  pleura  are  carried  upw^ard  and  downward  with  it. 
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Punctures  may  be  of  little  consequence,  or  of  great 
importance,  depemling  upon  hemorrhage  or  infection 
or  liotb.  If  the  wtmnd  be  enlarged  for  perfect  drain- 
age, there  is  but  little  attention  necessary  in  the  absence 
of  complications. 

Incisions,  accidental  or  intentional,  many  times  re- 
quire suture  without  drainage,  but  it  is  necessary  lo 
sever  ribs  or  cartilages  to  do  it,  and  when  without  in- 
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fection  usually  terminates  favorably  with  but  little 
trouble. 

Laceraiions  are  irregular  in  shape  and  should  be 
sutured  at  once.  If  necessary,  cartilages  and  ribs 
should  be  removed  to  do  it.  Drainage  is  necessary, 
because  the  clots  are  usually  infected;  such  cases  are 
always  more  or  less  com|>licaled. 

Rupture  may  be  into  the  subcutaneous  tissue,  pleural 
or  mediastinal  spaces,  either  one  of  which  may  neces- 
sitate closure  by  suture,  and,  unless  infection  follows, 
the  after-care  is  simple. 

Tcchinquc. — Through  an  ample  opening  in  the  left 
thoracic  wall  must  all  sutures  be  applied.  Sometimes 
the  smaller  wounds  may  be  delivered  externally,  but 
only  when  they  are  in  the  anterior  lower  portion  of 
the  pericardium  can  this  be  done.  After  freeing  the 
cavity  of  clots  and  foreign  brnlies,  interrupted  suiures 
of  catgut,  silk  or  linen  preferably,  the  non-absorbable 
material,  are  placed  about  one-quarter  of  an  inch  apart, 
leaving  a  small  opening  in  the  lower  end  of  the  wound 
for  tape  drainage.  The  pleural  cavity,  if  exposed,  is 
then  cleansed  and  the  chest  wall  closed,  with  the  ex- 
ception of  a  point  of  exit  for  the  tape. 
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CHAPTER  XL 


SURGERY  OF  THE  HEART.* 

Cardiotomv — Cakdiorrhaphy. 

(S^C  Rickirlls'  "Surgery*  of  the  Heartland   Lung,"  Chap.  5, 
Gunshot,  Lacerntcd  and  Incised  Wounds,  pp.  91-120,  1904.) 

Experimental  surgery  of  the  heart  has  not  reached 
its  zenith,  though  many  remarkable  feats  have  been 
accomplished,  both  expcrinicnlally  ant!  applied.  Intra- 
cardiac surgery  for  foreign  bodies,  neoplasms  and  dis- 
eased and  injured  valves  remains  a  possibility,  with 
every  hope  that  it  will  become  established  with  general 
well-founded  principles. 

THE    FETAL    CIRCULATION. 

The  chief  peculiarities  of  the  fetal  circulation  arc 
the  foramen  ovale,  the  ductus  arteriosus  and  the  duc- 
tus venosus.  They  modify  the  course  of  the  blood  to 
such  an  extent  that  the  better  quality  of  blood  goes  to 
the  head  and  upper  extremities,  thus  partly  at  least 
accounting  for  the  greater  size  and  development  of 
the  upper  portion  of  the  body.  These  peculiarities  are 
better  understood  if  we  remember  that  the  veins  carry 
oxidiilated  blood  from  the  placenta  to  the  fetus  (a 
reversed  circulation),  and  when  we  follow  it  through 
its  course  from  the  umbilicus  through  the  fetus  back 
to  the  umbilical  cord.  The  circulation  may  be  ar- 
ranged schematically  as  follows: 

Umbilical  vein  to  the  liver;  Hvcr,  by  the  hepatic 
veins  and  the  ductus  vcnosus,  to  the  inferior  vena 
cava,  to  the  right  auricle,  to  the  left  auricle,  to  the 
left  ventricle,  to  the  aorta,  to  the  head  and  arms,  to 
the  superior  vena  cava,  to  the  right  auricle,  to  the 
right  ventricle,  to  the  pulmonary  artery,  to  the  ductus 

♦An  illustrated  lecture  delivered  to  the  students  of  the 
American   Mt  dical  Oillcgc,  St,  Loui>.  Mn..  March  16.  1911. 


arteriosus  (very  little  through  the  lungs  and  back  to 
the  left  auricle  by  the  pulmonary  veins),  to  the  de- 
scending aorta,  to  the  hypogastric  arteries,  to  the  um- 
bihcal  cord  (major  portion),  and  to  the  pelvis  and 
lower  limbs  (minor  portion),  from  where  it  is  returned 
to  the  inferior  vena  cava.    ( Deaver.) 

Pateticy  of  the  foramen  ovale, — This  opening  be- 
tween the  two  hearts,  and  so  necessary  to  fetal  lifCt 
should  close  within  fifteen  days  after  birth,  but  it 
frequently  fails  to  do  so. 

The  cause  of  this  is  due  to  any  condition  of  the 
heart  or  any  of  its  valves  that  obstructs  the  normal 
flow  of  blood  through  them. 

Narrowing  of  the  conus»  on  either  side,  inequality 
of  the  blood  pressure  in  the  two  auricles,  obstruction 
gf  the  pulmonary  artery  and  stenosis  of  the  auriculo- 
ventricular  orifices  are  the  most  common  causes  for 
patency  of  this  foramen,  which  may  vary  in  size  from 
one-twentieth  to  three-eighths  of  an  inch. 

Failure  to  ever  clqse  completely  and  the  subject  live 
to  advanced  old  age  is  probably  quite  common,  because 
a  mixed  blood  established  in  utero  does  not  necessarily 
shorten  or  destroy  life. 

Many  of  the  lower  animals  normally  possess  mixed 
blood,  thus  evidencing  the  fact  that  the  body  tissues 
may  gradually  become  adjusted  to  such  change. 

The  blood  pressure  of  the  child  in  utero  is  much  less 
than  that  of  the  mother ;  but  it  becomes  greatly  in- 
creased immediately  after  the  tying  of  the  cord  and 
the  establishing  of  respiration,  and  continues  gradually 
to  increase  wath  age. 

This  increased  blood  pressure  is  probably  respon- 
sible for  the  increasing  in  size  of  one  which  remains 
open  to  become  closed  within  a  few  days,  at  the  end 
of  which  time  the  arterio-vascular  system  has  become 
adjusted  to  such  increased  pressure. 


CmCULATION  OF  THE  BUX)D  THROUGH  THE  HEART. 

Superior  vena  cava. — ^The  blood  from  the  head* 
neck  and  upper  part  of  the  body  enters  the  right 
auricle  from  the  superior  vena  cava  through  an  un- 
guarded opening  (18-20  mm.  in  dia.). 
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Inferior  venc  caz*a. — Tlie  blood  from  the  rest  of  the 
body  enters  the  right  auritlc  from  the  inferior  vena 
cava,  just  below  the  other  opening,  through  an  open- 
ing somewhat  larger  than  the  superior  one  (27-30  mm, 
in  diaO*  The  lower  margin  of  this  orifice  is  guarded 
by  a  crescentic  fold,  the  '^Eustachian  valve/'  which 
tends  to  direct  the  blood  entering  through  the  vein 
upward  and  medially.  This  structure  is  of  consider- 
able importance  during  fetal  life,  but  may  be  absent 
altogether  in  the  adult, 

Attricuio-ventrii'iiiar  opening, — The  blood  passes 
from  the  right  auricle  to  right  ventricle  through  the 
auriculo-ventricular  opening,  which  is  guarded  by  the 
"tricuspid  valve."  These  valves  are  composed  of  three 
fibro  serous  segments  which  are  attached,  one  in  front, 
one  to  the  back,  and  one  (the  largest  and  most  mov- 
able) to  the  left  edge,  between  it  and  the  pulmonary 
opening.  These  cusps  are  thick  in  the  center  and  thin 
at  the  margins,  smooth  on  the  auricular  side,  and 
rough  on  the  ventricular  side,  t!ie  latter  being  dtie  to 
chordae  tendinac. 

Pulmonary  opening. — The  blood  passes  from  the 
right  ventricle  to  the  lungs  through  the  pulmonary  ar- 
tery, which  is  guarded  by  the  "pulmonary  semilunar 
valves/*  These  valves  are  semi-circular  fibro-serous 
foltis  (three  in  number),  which  are  attached  to  the 
pulmonary  opening  like  so  many  wall -pockets,  the  free 
edges  coming  together  to  [)revent  the  backward  flow 
of  blood.  Each  flap  is  thickest  at  its  margin,  which 
has  a  small  fibrous  nodule  in  middle,  the  corpus  arantii, 
from  which  fibers  radiate  to  the  attached  base  of  the 
flap.  When  the  opening  is  closed  by  the  flaps  the 
corpora  arantii  come  together  and  fill  up  what  would 
otherwise  be  a  triangular  o]>ening. 

Pulmonary  veins, — The  blood  passes  from  the  lungs 
through  the  four  pulmonary  veins  into  the  left  auricle. 
These  ov)cnings  are  unguarded  by  valves. 

Left  auriculo-ventricular  openipig. — From  the  right 
auricle  the  blood  piasses  through  the  auriculo-ventricu- 
lar opening  into  the  left  ventricle.  This  opening  is 
guarded  by  the  bicuspid  or  mitral  valves,  which  are 
composed  of  two  unequal  flaps,  formed  like  those  of 


the  tricuspid  valve,  bat  being  larger,  stronger  and 
thicker.  The  larger  anterior  cusp  is  on  the  aortic  side 
of  the  opening  corresponding  with  the  location  of  the 
tricuspid*s  largest  valve  in  relation  to  the  pulmonary 
arter>'.  Tlie  smaller  cusp  is  behind  and  to  the  left. 
Two  small  cusps  are  usually  found  at  the  junction  of 
the  larger  cusps.  The  attachments  of  the  chordae 
tendinae  are  similar  to  those  of  the  tricuspid,  but  one 
chordae  are  fewer,  stronger  and  thicker. 

The  aortic  semilunar  valves. — From  the  thick  w-alled 
left  ventricle  the  blood  is  pumped  through  the  aorta 
to  all  parts  of  the  body.  The  opening  through  which 
it  passes  to  enter  the  aorta  is  gtiarded  by  the  aortic 
semilunar  valves,  which  are  identical  in  arrangement 
with  those  of  the  pulmonar)'  semilunar  valves,  only 
they  are  thicker  and  stronger,  and  the  corpora  arantii 
are  larger. 

BLOOD    SUPPLY   OF    THE    HEAKT. 

The  heart  is  supplied  by  two  arteries,  the  right  and 
left  coronaries.  These  arteries  arise  from  the  corre- 
sponding sides  of  the  aorta,  just  above  the  margins 
of  the  semilunar  valves  from  the  prominences  whidi 
correspond  to  the  sinuses  of  Valsalva. 

The  left  coronary  artery  lies  behind  the  base  of  the 
pulmonary  aorta,  and  passes  forward  to  the  anterior 
interventricular  groove,  in  which  it  bifurcates.  The 
larger  of  these  branches  supplies  the  anterior  surface 
of  both  ventricles*  while  the  small  one  sends  branches 
to  the  left  auricle  and  ventricle. 

The  right  coronary  artery  passes  outward  from  its 
origin,  until  it  reaches  the  posterior  interv^entricular 
groove,  through  which  it  descends  toward  the  apex  of 
the  heart.  In  its  course  it  gives  off  nnnicrous  branches 
to  the  right  auricle  and  ventricle  and  to  that  portion 
of  the  left  ventricle  adjoining  the  posterior  interven- 
tricular groove.  Usually  a  large  branch,  the  marginal 
artery,  descends  along  the  right  margin  of  the  heart 
and  gives  branches  to  both  surfaces  of  the  right  ven- 
tricle. 

These  arteries  do  not  anastomose,  therefore  if  cither 
of  them  is  suddenly  occluded  that  side  of  the  heart 


can  not  be  supplied  by  the  other  artery  directly.    The 

lymphatics  are  direct  continuations  of, these  arteries, 
and  form  a  complete  network.  So  when  the  occlusion 
of  one  of  these  arteries  takes  place  gradually*  a  pas- 
sage from  one  artery  to  the  other  may  be  formed  by 
their  enlargement. 

Variations. — The  right  and  left  coronary  artery  may 
arise  from  the  same  stem,  or  one  of  them  may  be 
wanting,  or  supernumerary  vessels  may  occur.  An 
accessory  coronary  artery  has  been  noted  arising  from 
the  pulmonary  aorta ;  its  origin  would  therefore  be 
above  the  valves.  In  the  case  of  Fishbach  and  R.  A* 
White,  the  latter  my  student,  while  dissecting  at  the 
Medical  Department,  University  of  Cincinnati,  1914- 
'15,  found  this  to  be  the  only  coronary  artery  an  the 
right  side. 

There  are  two  networks  of  lymphatics,  one  beneath 
the  visceral  layer  of  the  pericardium  and  one  beneath 
the  endocardium.  The  networks  commimicate  with 
two  sets  of  vessels,  which  lie  along  the  anterior  and 
posterior  auricular  ventricular  grooves.  The  anterior 
set  passes  from  right  to  left,  around  the  left  surface 
of  the  pulmonary  aorta  to  reach  the  systemic  aorta, 
upon  which  it  ascends  to  a  lymphatic  node  situated 
to  the  left  of  the  trachea.  The  posterior  set  empties 
in  part  into  the  anterior  one  and  in  part  ascends  along 
the  right  side  of  the  pulmonary  aorta  to  terminate  in 
one  of  the  nodes  at  the  bifurcation  of  the  trachea. 

There  are  two  veins  bearing  the  same  names,  and 
corresponding  very  closely  to  the  arteries,  under  nor- 
mal conditions  and  in  variations. 

The  heart  is  doubtless  the  best  nourished  organ  in 
the  body,  each  muscle  fiber  being  accompanied  by 
capillaries. 

THE   NERVE  SUPPLY  OF  THE   HEART 

The  nerves  of  the  heart  are  derived  from  the 
cardiac  plexuses,  and  passing  downward  along  the 
aorta?,  are  distributed  to  the  auricles  and  partly  accom- 
panying the  coronary  arteries  along  the  auriculo-ven- 
tricular  groove,  where  they  form  the  coronary  plexus^ 
from  which  the  branches  are  distributed  to  the  ven- 


tricles.  Over  the  surface  of  the  auricles  and  ventricles 
the  fibers  lomi  a  fine  plexus  situated  beneath  the  vis- 
ceral layer  of  the  pericardium,  and  from  this  plexus 
branches  pass  into  the  substance  of  the  heart  to  ter- 
minate upon  the  muscle  fibers.  There  are  also  some 
different  fibers  which  are  distributed  to  the  pericar- 
dium and  endocardium,  and  some  to  the  connecting 
fibers  of  the  heart  walls. 

Scattered  through  the  superficial  plexuses  there  are 
numerous  ganglion  cells  which  are  especially  numerous 
around  the  orifices  of  the  great  veins  opening  into  the 
auricles,  the  coronar>*  plexuses,  and  over  the  upper 
portion  of  the  ventricle.  It  is  also  thought  that  there 
are  ganglion  cells  embedded  in  walls  of  the  ventricles, 

SUItGEKY  OF  THE  CARDIO- VASCULAR   VALVES. 

1.  Valvotomy. 

2.  V^alvectomy. 

3.  Valvorrhaphy, 

4.  Valvopexy. 

Diseases,  injuries  and  anomalies  of  the  tricuspid  and 
mitral  valves  have  at  last  become  surgical  entities,  and 
must  J)e  considered  as  such  by  the  surgeon,  physiolo- 
gist and  pathologist.  Deficiency  in  valves  from  any 
cause  may  vary  in  degree,  the  result  being  harmless, 
serious  or  fatal  The  only  hope  for  repair  in  either 
event  or  degree  lies  in  the  application  of  the  most 
modern  surgical  principles. 

Fmujosities  or  calcareous  deposits  may  by  erosion 
partially  or  completely  destroy  the  function  of  one  or 
more  valves,  by  perforating  them  or  causing  their 
borders  to  become  irregidar,  even  though  these  fun 
gOHitic!*  have  disappeared  after  completing  their  de- 
8t  met  ion,  These  imperfections  may  also  be  due  to 
^ci>pl;l^nl,  within  or  without  the  vessel,  directly  or 
indirectly  by  pressure,  or  they  may  be  the  result  of 
various  forms  of  injuries,  applied  directly  or  indi- 
rectly. Again,  such  defects  may  be  due  to  defective 
cnibryolugical  development. 

However,  before  surgical  measures  can  be  applied 
these  irregularities  must  be  detected  by  methods  other 
than  are  known  at  this  time.     But  it  is  reasonable  to 


hof)e  that  symptoms  may  be  classified  and  diagnoses 
made  so  perfect  that  one  may  be  justified  in  exploring 
these  valves.  The  present-day  methods  of  diagnosis 
must  not  be  discarded,  but  must  be  utilized  with  what- 
ever newer  methods  may  be  discovered  in  the  deter- 
mination of  imperfect  cardio- vascular  valves. 

ValvotomyK — Incisions  into  the  cardio-vascular 
valves  may  be  resorted  to  for  the  purpose  of  removing 
neoplasms  or  foreign  bodies  or  to  adjust  irregularities 
such  as  imperfect  borders  and  perforations  which  may 
impair  their  function. 

Valve ctomy, — The  removal  of  a  part  or  all  of  one 
or  more  valves  may  be  necessary  for  the  restoration 
of  function.  When  such  a  procedure  is  necessary  the 
lumen  of  the  vessel  which  the  valves  occupy  may  be 
lessened  by  imbrication  or  the  application  of  an  alumi- 
num or  silver  band  externally  and  immediately  sur- 
rounding  the  valvular  attachments.  Such  a  procedure 
will  suffice  in  preventing  regurgitation. 

Vah'orrlmphy.—Th^  application  of  sutures  to  one 
or  more  valves  may  be  necessary  to  close  perforations, 
incisions  or  lacerations  due  to  any  cause. 

Valvopexy. — Valvopexy  may  be  necessary  when  a 
valve  is  functionless  and  the  space  it  occupies  may  be 
permanently  closed  and  the  associated  valves  permitted 
to  perform  the  function  for  which  all  were  intended. 
The  borders  of  one  leaf  may  be  sutured  to  the  border 
of  its  associated  leaf. 


SURGICAL    TECHNIQUE    FOR    ARTERIO-VASCULAR    VALVES. 

Valves  must  be  exposed  sufficiently  by  incisions 
through  the  most  available  vascular  wall  to  permit 
of  proper  manipulation.  Small  threads  are  passed 
through  each  incised  border  for  their  retraction  and 
the  field  of  operation  made  clean  by  small  gauze  or 
cotton  sponges,  great  care  to  be  taken  to  prevent  their 
fibers  from  remaining  in  the  cavities. 

The  iftstrumettts  necessary  are  a  pair  of  very  fine 
scissors,  fine  pointed  forceps  with  fine  teeth,  a  Von 
Graafe  iridectomy  knife,  fine  curved  round-pointed 
needles  and  needle  forceps  to  correspond,  and  a  very 
fine  quality  of  the  smallest  silk. 


For  Viilvotomy  the  leaf  valve  may  be  held  in  position 
by  means  of  the  forceps.  The  tissues  may  be  cut 
without  any  great  resistance  if  tlie  knife  is  sharp. 
lYactically  the  same  procedure  is  resorted  to  in  ex- 
cising portions  of  the  leaf  valve  and  whatever  sutures 
may  be  necessary. 

The  sutures  should  be  interrupted  and  about  one- 
sixteenth  of  an  inch  apart,  but  not  made  taut  enough 
to  cut  the  tissue. 

When  it  is  necessary  to  fix  the  lx>rder  of  one  to  the 
border  of  another,  the  sutures  should  also  be  inter- 
niptcd  through  the  entire  thickness  of  the  wall  of  the 
leaf  and  about  the  same  distance  apart,  with  the  knot 
made  on  the  upper  surface  of  the  leaf. 

Should  it  be  necessary  to  lessen  the  lumen  of  the 
vessel  about  the  valves  because  of  any  of  these  irregu- 
larities, a  metallic  band  with  well-rounded  edges  and 
about  one-twentieth  of  an  inch  in  thickness,  and  three- 
eighths  of  an  inch  wide,  may  l)e  made  to  pass  around 
the  vessel  at  a  point  to  correspond  to  the  attachments 
of  the  valves  and  drawn  tight  enough  (o  produce  the 
desired  constriction.  This  band  should  contain  small 
perforations  at  its  ends  to  penni  of  it  being  held  in 
position  by  a  fine  silver  or  annealed  steel  or  copper 
wire.  The  completion  of  this  work  should  be  as  rapid 
as  possible,  and  when  accomplished  the  clamps  should 
be  immedialelv  removed. 


HEART    AND    VASCULAR    SYSTEM. 

Carrel,  A.,  and  Tuffier,  T.  Anatomico- Pathological 
and  Experimental  Study  of  the  Surgery  of  the  Orifices 
of  the  Heart.  (Med.  Press  and  Circ,  1914,  cxlviii, 
5390 

As  a  result  of  their  researches  the  authors  state 
that  pure  mitral  stenosis,  certain  aortic  stenoses^  and 
some  stenoses  of  the  pulmonary  artery  will  be  found, 
even  in  well  defined  cases,  to  be  benefited  by  surgical 
intervention. 

Aortic  stenosis  may  occupy  one  of  three  regions — 
valvular,  supra-aortic,  or  sub-aortic.  The  sub-aortic 
variety  is  inaccessible  to  surgical  treatment  on  account 
of  its  position  below  the  fibrous  ring  at  the  level  of  the 
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mitro-aortic  canal ;  supra -aortic  stenosis  is  rare.  The 
inily  surgical  variety  is  the  valvular  stenosis,  which 
is  characterized  hy  adhesions  between  the  free  borders 
of  the  valves  with  thickening  and  malformation  of 
the  margins.  It  is  simply  a  ring  with  indurated  mar- 
gins. Occasionally  the  lesion  extends  as  far  as  the 
fibrous  circle  of  implantation  of  the  valves  on  the 
aortic  wall.  Above  the  narruwinj^^  the  aorta  is  healthy ; 
below,  the  heart  suffers  from  the  effect  of  the  con- 
striction on  the  current  of  the  blood. 

Stenoses  of  the  pulmonary  artery  present  the  same 
anatomical  form. 

The  valvular  stenosis  is  the  most  frequent  form. 
The  hbrous  arc  of  insertion  is  intact  and  the  welding 
of  the  valvular  margins  creates  a  sort  of  diaphragm, 
convex  towanl  the  pulmonary  artery*  tht:  more  or  less 
narrow  central  orifice  of  which  is  susceptible  of  en- 
largement. It  is  a  paradoxical  fact  that  the  pulmonary 
artery  is  dilated  above  the  seat  of  stenosis,  but  this  is 
due  to  the  loss  of  elasticity  of  its  walls.  There  may  be 
pure  stenosis  of  the  i)ulmonary  artery  in  young  sub- 
jects, without  any  alteration  of  the  myocardium  or 
congenital  malformation  of  any  other  orifice.  This 
condition  is  one  eminently  favorable  for  mechanical 
treatment. 

Congenital  tricuspid  stenoses,  which  present  the 
same  characters,  are  especially  suitable  for  surgical 
intervention  on  account  of  the  integrity  of  the  cardiac 
orgatv. 

When  an  artificial  lesion  i>rescnts  itself  with  the 
anatomical  conditions  which  permit  attack,  while  the 
state  of  the  cardiac  muscle  and  coats  of  the  vessel 
justify  the  reasonableness  of  the  intervention,  it  does 
not  follow  that  such  procedure  is  actually  indicated. 
The  lesion  which  tends  to  provoke  grave  or  fatal 
trouble  in  the  near  future  is  the  genuine  indication 
that  points  toward  tlie  adoption  of  surgical  efforts* 
It  appears  that  such  indication  is  of  rare  occurrence, 
but  it  does  not  present  itself  definitely  in  certain  cases. 
Some  aortic  stenoses  of  slowly  corUinuous»  [progressive 
development,  and  accompanied  with  cardiac  hyper- 
trophy, may  likewise  he  regarded  as  mechanical  lesions 
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wlitdi  are  acaeialiie  10  WDtdbaniai  tTtatment ;  llnl 
to  enbrgoncnl  of  the  walmbr  dndi. 

Ijj  operatisig  the  d^i^M^  to  ht  avoided  ^rc :  W« 
of  the  caronarjr  arteries,  bcmorrli^c^  entnnci:  of  tfic 
air  mio  canities  of  the  tieart  and  arteries,  and.  ttnaOy. 
tfaroroboris.  These  dai^ei^  are  not  always  grave. 
Wounds  of  the  coroiiaTy  vein  mar  be  tied  with  ioipii- 
fifty,  but  the  vessel  should  not  be  l%ated  at  its  extrem- 
ity. Wounds  or  ligation  of  a  coronanr  artery  have  a 
varying  grarity,  according  to  the  part  of  its  coarse 
affected.  Woiifids  near  the  or^in  of  the  artery,  even 
when  made  with  the  finest  needle,  always  canse  mo- 
mentary -  f  the  hearths  actioa,  which  is  followed 
by  a  rcl^  rokw^ed  arrhythmia.  Central  ^ppli* 
cation  of  a  ligatnre  is  always  fatal ;  the  heart  is  ar* 
rested  in  dbstole  and  resuscitation  is  impossible.  The 
The  ocoirrence  of  hemorrhage  within  certain  limits 
is  not  ver)*  serious-  Its  intensity^  is  naturally  in  pro- 
portion tu  the  extent  of  the  wound  and  also  to  the 
direction  of  the  latter.  The  one  hemorrhage  which  is 
grave  and  difficult  to  arrest  is  that  from  the  right 
auricle.  There  are  several  means  to  combat  hemor- 
rhagc.  Hyperjiresi^ure  should  be  maintained  at  a  min- 
imum, but  in  order  to  obtain  a  more  complete  pro- 
vijiional  hemostasis  suitable  to  the  sm^erv'  of  the 
heart  it  is  necessary  to  arrest  the  circulation.  This  is 
(lone  by  applying  an  elastic  ligature  to  the  arterial 
pciliclc  for  a  short  period  or  preventing  the  blood 
from  entering  the  heart  by  compressing  one  or  both 
venae  cavae. 

The  entrance  of  the  air  into  the  right  ventricle  does 
not  present  any  great  danger.  On  the  other  hand,  this 
accident  is  an  extremely  grave  one  in  the  case  of  the 
left  vcniricle,  as  the  air  penetrates  the  coronary  ves- 
sels, producing  a  fatal  cardiac  anemia. 

Thrcimhosis  is  an  accident  of  corresponding  gravity, 
l)Ut  it  rarely  occurs.  The  authors  attach  great  impor- 
tanrc  to  having  tlie  margins  of  a  cardiac  wound 
smooth  and  regular,  thus  preventing  thrombosis.  Very 
fine  thread  is  u^icd  in  suturing  and  the  endocardium 
i<i  not  included* 

The  danger  zfnu-s  are  then  discussed  in  detail  and 
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the  sensitiveness  of  the  various  structures  composing 
the  heart  are  deah  with.  Certain  manageable  zones 
are  described,  and  from  their  study  the  authors  con- 
clude that  the  cavities  of  the  heart  may  be  opened 
singly  and  their  walls  resected  without  grave  injury 
to  the  ulterior  functional  capabilities  of  the  organ. 

When  preparing  to  operate  it  is  necessary  to  inter- 
rtipt  the  circulation  to  an  almost  complete  degree.  The 
arterial  pedicle  and  the  puhnonary  artery  and  aorta 
may  be  compressed  for  a  period  not  over  forty-five 
seconds,  on  account  of  the  exaggerated  dilatation  of 
the  right  heart.  With  regard  to  separate  compression 
of  the  aorta,  this  is  better  tolerated  in  profjortion  to 
the  distance  of  its  seat  of  application  from  the  origin 
of  the  aorta  and  tbe  possibility  of  even  diminished 
irrigation  of  the  nerve  centers.  Simultaneous  com- 
pression of  the  jiulmonary  veins  pjroduces  death  after 
some  minutes , through  default  of  oxygenation  of  the 
cardiac  muscles,  but  individual  forcipressure  of  these 
vessels  presents  no  gravity.     (Edward  L.  Cornell.) 

The  more  recent  experimental  research  in  surgery 
of  the  heart,  lung  and  trachea,  by  Axel  Werelius,  (/* 
A.  AL  A.,  Oct.  17,  1914,  pp,  338-345),  adds  much  to 
that  already  considered. 

CARDIOTOMY   AND  CARDIORRHAPH Y. 

The  heart  varies  in  structure,  number  of  cavities, 
position,  relation  to  other  organs,  point  of  entrance 
and  exit  of  blood.  In  some,  the  venous  and  arterial 
bloods  are  mixed,  while  in  others,  principally  the  more 
highly  developed,  the  venous  and  arterial  bloods  are 
entirely  separated  and  remain  so. 

Occasionally  the  ductus  thoracicus  becomes  anasto- 
mosed, embryologically.  accident  or  disease  to  the 
aorta,  and  pours  a  part  or  all  of  its  contents  into 
arterial  blood  to  become  distributed  throughout  tem- 
porarily or  permanently- 

77ir  presence  of  chytc  in  the  hloijd  by  the  7chite 
color  of  the  serum. — Dr.  M.  L,  Heidingsfekl.  Cincin- 
nati Society  of  Medical  Research,  1914. 

*The  presence  of  chyle,  like  venous  blood  in  arterial 
blood,  does  not  necessarily  shorten  life. 
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Imbryology. — On  the  thirteenth  day.  the  heart  Ts" 
represented  as  two  straight  tubes  lying  along  the  sides 
of  the  anterior  end  of  the  embryo,  between  the  neural 
folds  and  yolk  sac,  and  in  connection  at  their  wider 
ends  with  the  vessels  that  return  the  blood  from  the 
yolk  sac.  Within  a  few  days  the  two  have  united  to 
form  one  tube  already  twisted  upon  itself**. 

*'The  heart  arising  from  a  double  tube  in  so  many 
animals  indicates  that  the  ancestral  vertebrate  had 
two  tubes  instead  of  one  heart  such  as  is  now  found 
in  the  adult,  but  this  can  not  be  proven  by  any  em- 
br)'ological  facts*'. 

**Thc  fifteenth  day  finds  the  heart  much  enlarged  on 
the  under  surface  of  the  embryo,  between  the  head 
and  the  yolk  sac.  It  is  attached  in  front  and  behind 
to  tlie  floor  of  the  bony  rib,  free  along  the  middle 
portion  of  its  length,  which  is  twisted  into  an 
S- shaped  loop.  The  dorsal  and  postcrigr  end  of  the 
loop  is  the  auricular  portion  of  the  heart  and  is 
separated  by  a  slight  constriction,  the  canaJis  auricu- 
laris,  from  the  succeeding  or  ventricular  portion,  which 
forms  the  widest  part  of  the  loop  passing  from  left  to 
right  across  the  body,  and  then  turns  forward  sharply 
to  pass  into  the  tunica  arteriosa." 

"But  little  is  know^n  of  the  development  of  the 
human  embryonic  heart  before  the  beginning  of  the 
thinl  week.  At  this  time  there  are  three  visceral 
arches  to  be  faintly  observed  in  the  neck.  The  heart, 
represented  by  a  large  twisted  tube,  may  be  seen  be- 
tween the  embryo  and  yolk  sac.  These  appear  simul- 
taneously with  the  head  and  neck  and  the  develop- 
mcjit  of  the  proto- vertebrae*'. 

'TAr  u'a//  of  the  heart  is  double  along  its  entire 
length,  and  consists  of  an  outer  meso-blastic  tube,  in 
which  muscle  cells  are  found  on  the  fifteenth  day/' 

McKenzie  and  Robertson  found  that  in  a  bird's 
heart  there  is  no  bundle  of  His,  or  other  specialized 
form  of  muscle  tissue  connecting  the  auricles  with  the 
ventricles.  The  sino-auricu!ar  node  is  also  absent. 
There  are  peculiar  nerv^e  structures*  or  structures  in 
close  association  w'ith  nerves,  at  the  root  of  the  aorta 
and   pulmonary  artery.     The   aorta   and   pulmonary 
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artery  are  surroiinckd  at  the  basis  of  the  semilunar 
valves  by  s  loose  reticuhim  of  poorly  striated  tnuscle 
fibres  bi  a  cellular  matrix. 

The  heart  is  the  subject  of  injury  and  surgical 
operation,  both  in  the  cases  of  election  and  emergency« 
and  its  limitations  are  not  as  yet  understood.  Cardi- 
otomy  is  done  more  frequently  in  cases  of  election, 
while  cardiorrhaphy  is  resorted  to  more  frequently  in 
emergencies, 

EXPERIMENTAL. 

Leo  &  PoiritT  de  Clisson;  Plaie  expenmentalc  du  vcn- 
tricule  srauchc  chcz  Ic  chieii  guerison.  Bull,  et  Mem.  Soc 
Anat..  Par.,  Ixxix,  294^297,  1904, 

Sisangaro:  Richcrchc  sperimcntali  sul  com  portamento 
funzioiialc  del  cuore  ferito  e  sottoposto  ad  alti  opcrativi. 
Arch.  Internat.  de  Chir,.  Gand,.  iii,  J13-403.  1906-7. 

Netibaus:  Zur  frage  der  hcriverletzungen  und  ihrer  hc- 
bandlun^  ncbst  experimciiteliltai  untersudiungcn  ubcr  die 
resorbierharkcit  pcrikardialcr  hlutcrgusse,  VernflFenll.  a  d 
Geb.  d.  Mil'San.  Wes..  BcrL,  Hft.  35,  392-117.  1906. 
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possible  relation  to  a  future  surgery  of  the  cardiac  valves. 
Journ.  iVIcd.  Research,  17.  471,  1908. 

Gobell,  k,  Uel>er  herzschussverletzungen  mit  demonstra- 
tion cincs  diirch  hcrx  und  lungenscbuss.  Arch,  f  klin,  Chir. 
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Haecker,  R.  Experimentelle  studien  zur  pathplogie  und 
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Meyer,  W. :     Periciirdiotomy.    Ann.  Surg.,  55,  321,  1912. 

Lcrat,  H.:  Plate  rlu  ctieur  par  coup  dc  couteau;  suture; 
gULTi^on.  Bull,  ct  Mem.  Soc.  d.  Chir.  d.  Paris,  new  sen,  39, 
1442,   1913. 

Lcriclic:  Corps  ctranger  die  coeur;  abfatiun,  gucrison. 
Lyon  Med.,  120.  1135,  1913. 

Hi^lladav;  G.  G. :  Wounds  of  the  pericardium  and  heart. 
New  Vork  Med.  Jour,  98,  186.  1913.    Case  report 

Ju^e  and  Moiraud :  Plaie  dii  coeur.  Marseille  Med.»  50^ 
520,  1913. 

Degorce,  A.:  Symphyse  cardiaque;  pcricardotomic  et  card- 
iolysc;  mort  par  a^ystolee.  Bull  Soc.  Med,  Cliir.  de  Tlndo- 
Chine.   4,  24,   1913. 

Nasi-Kolh,  A-:  Stlchverleizung  dcs  hcrzens  durdi  hcrznaht 
geheik.     Beitrag.  z.  Klin.  Chir.,  86,  W,  1913. 

Mitchell.  C.  V\:  Stab  wound  of  the  heart:  recovery  after 
suture.  Ann.  Surg.,  bl ,  296>  1913;  also  in  Philadelphia  Acad, 
Surg.  Trans.,  15,  207,  1913. 

Sicwari,  F.  T. :  Five  cases  of  suture  of  the  heart.  Ann. 
Surg,,  58.  67,  1913;  also  in  Amer.  Surg,  Assn.  Trans..  31.  173. 
1913. 

V'ertcuil,  E.  dc.:  Two  cases  of  penetrating  wound  of  the 
heart  treated  by  operation.     Brit.  Med,  Jour.,  1913,  1,  764. 

Arx,  M.  von.:  Ein  beitrag  z\ir  konservalivcn  herzdiirur- 
gie.    Cor.  Bl.  f.  Sdiwciz.  Aerrte,  43,  717,  1913. 

Jcger,  K. :  Die  chirurgie  der  Blutgefasse  und  des  herzens. 
Berlin,  1913, 

Sdtcpehnann.  E. :  Hcr^piappenchirurgie ;  experimentcllc 
untcri-iicbuniicn.    Deutsche  Zeitschr.  f.  Chir.  120,  562,  1912-13. 

SdiepL'iniatm,  E. :  Zur  chirurgie  der  segelklappenstenose 
de*  herzens.     Munch.  Med.  Wochenschr.,  60,  47,  1913. 

Boehm.  C. :  Zur  kasutstik  der  stichvcrlclzung  des  herzens 
Deutsche  Zeitschr.  f,  Oiir..  121,  3^1  1913. 

Pt^therat :  Treatment  des  plaies  du  coeur.  Btdl.  et  Mem. 
Soc.  d.  Oiir.  d.  Paris,  new  ser.,  39.  1366,  1913. 

kac,  J.;  Surgery  of  the  heart  and  pericardium.  Universal 
Med.  Rcc.  3,  3(J1.  391.  1913. 

Rchn.  L. :  Die  chirurgie  des  herzens  und  des  herzbeutcl. 
B.  rl.  Klin.  W.fcbensdir..  50.  241,   1913. 

Lucas,  H. :  Zur  herzdiirurgie,  Deutsche  Med.  Wochen- 
schr..  39,  166,  1913. 

Robinson,  S. :  Surgerv  of  the  heart,  pericardium  and  dia- 
phragm.   Clifton  Med.  Bull,  1,  120,  191344. 

Lecenc,  P, :  Plaie  du  ventricule  droit  par  balle  de  revolver^ 
suture :  guerison.  Bull.  et.  Mem.  Soc  d.  Chir.  d.  Paris,  new 
ser.,  39,   1537,   1913. 

Aulong  and  Boudol :  Resultals  immediats  et  eliognes  d'une 
suture  du  coeur.    Presse  Med.,  21.  1027.  1913. 

Baudet.  Gregoire  and  Hotte :  Sur  trots  cas  de  plaie  du 
coeur,  traitees  avec  succes  par  la  suture.  Bull,  et  Mem.  Soc, 
d,  Chir.  d.  Paris,  new  ser.,  39.  1299,  1913;  new  ser.  40,  139, 
1914. 

Bradlniry,  S. :  Case  of  stab  wound  of  the  heart,  operation 
and  recovery.    Jour.  Am.  Med.  Assn..  61,  1809,  1913. 

Cerue,  /\. :  Deux  plates  du  coeur  suturees ;  un,e  mort..  une 
giierison.    Nonnandie  Med.,  29,  329.  1913. 

Damitt,  J.:  Succes.^ ful  suture  of  .stab  wound  tn  right  ven» 
tridc  of  the  heart.    New  York  Med.  Jour..  99,  753.  1914. 
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Mocquot,  P, :  Plaie  due  coeur.  Bull,  ct,  Mem.  Soc  d. 
Cbir,  d.  Paris,  new  sen,  40,  289,  1914, 

Zeidler,  H,:  Zur  frage  der  traumatischen  herxcliirurgic. 
Beitr.  z,  Klin.  Chir.,  89,  354,  1914, 

Carrel,  A-,  and  Tuffit' r,  T, :  Etude  anatomiquc  ct  experi* 
meniale  sur  la  cliirurgic  des  orifices  du  cucur.  Presse  Med. 
21^  173.  1914. 

Tuffier,  k. :  Etude  experimeniale  sur  la  chirurgie  dcs  val- 
vules du  coeur.    Bull  Acad,  de  Med..  3d  ser,»  71.  293,  1914. 

The  traditional  conception  of  the  heart  as  the  seat 
of  the  vital  spark  and  the  home  of  the  soul  still  fla- 
vors oiir  thoughts  enough  to  cause  interest  in  those 
occasional  cases  in  which  even  considerate  injuries  to 
this  organ  have  failed  tn  lead  to  sudden  or  even  remote 
catastrophe.  And  this  feeling  persists  in  spite  of  the 
growing  exjierience  of  the  surgeons  that  operative 
attacks  on  the  heart  are  entirely  feasible,  and  the 
coniTTion  (procedure  in  lal)oratory  work  of  drawing 
a  few  cubic  centimeters  of  blood  from  the  heart  of 
guinea  pigs  whenever '  desired*  the  last  operation 
being  equivalent  to  tapi)ing  a  human  heart  with  a 
calibre  trocar  and  withclrawing  -one  or  two  pints  of 
blood.  As  regards  the  effects  of  wounds  on  ihe  heart, 
the  determining  feature  is  less  how  much  injury,  than 
where  antl  how  it  takes  place.  Large  secondary  tu- 
mor growths  may  be  found  unexpectedly  within  the 
heart  at  necropsy^  having  produced  no  effect  to  indi- 
cate their  presence,  while  small  gununas  in  the  vicini- 
ty of  the  bundle  of  His  give  rise  to  profound  distur- 
bances in  function.  So,  too,  wnlh  wonnds  in  the  heart, 
oblique  jienetraiing  wounds  in  the  thick  walls  of  the 
vieniriclcs  may  not  leak,  because  closed  by  the  s>^lolic 
contraction,  and  wounds  in  the  auricles  usually  cause 
fatal  hemorrhage,  ancj  w^ountls  in  the  pathways  of 
conductivity  are  frequently  instantaneously  fatal, 

** Perhaps  the  most  spectacular  of  pathologic  con- 
ditions in  the  heart  are  those  in  which  foreign  bodies 
persist  in  the  heart  for  long  periods  without  causing 
manifest  harm.  This  condition  has  been  observed 
most  freiiuenily  in  cattle,  which  sometimes  take  nails, 
needles  and  similar  pointed  objects  in  their  food ; 
these  articles  may  migrate  from  the  stomach  or  eso- 
phagus into  the  pericardium,  and  sometimes  into  the 
heart  itself,     Hnlcn  knew  of  a  deer  whi<  h  lived   for  a 
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long  time  with  the  point  of  an  arrow  in  its  heart,  and 
Weber,  in  16CX],  describes  the  hnding  of  an  encapsu- 
lated Indlet  in  the  wall  of  the  heart  of  a  deer.  In  man 
such  a  cundilion  has  not-  been  observed  so  often,  but 
Zesas  {Fortschr,  d,  Med,.  1910,  xxviii,  649;  briefly 
abstracted  in  the  Jouniab  Jtily  23,  1910,  p.  358.)  re- 
cently collected  and  classified  reports  of  IIK  cases, 
which  number,  of  course,  represents  far  less  than  the 
actually  known  cases.  The  number  is  rapidly  increas- 
ing of  late,  especially  through  the  use  of  the  X-ray, 
w^hich  now  sometimes  discloses  as  located  harmlessly 
in  the  heart  a  bullet  whose  whereabouts  would  other- 
wise never  have  been  suspected-  Increased  fre- 
quency of  necropsies  also  adds  to  the  number  of  cases, 
for  occasionally  a  foreign  body  is  thus  found  in  the 
heart  as  a  necropsy  surprise,  as  in  the  case  described 
by  Koch,  w^ho  fonnd  a  large  nail  in  the  entirely  healed 
heart  of  a  man  w^ho  died  from  an  absolutely  unre- 
lated condition.  Of  the  118  foreign  bodies  founds 
described  by  Zesas,  54  were  needles,  and  30  were 
bidlets.  all  the  other  objects  being  of  diverse  nature* 
W4th  but  two  or  three  of  stich  sort  having  been  found. 
From  the  predominance  of  needles  as  foreign  bpdies 
in  human  hearts,  and  of  nails,  needles  and  pins  in  bo- 
vine  hearts,  it  is  evident  that  such  pointed  articles 
do  tend  to  migrate  from  the  point  of  entrance,  how- 
ever conflicting  the  experimental  evidence  on  this 
point  may  be.  Bullets,  however,  sometimes  reach  the 
heart  most  indirectly  by  w^ay  of  the  blood  stream, 
there  being  several  instances  in  which  the  missiles 
have  entered  large  vessels,  especially  the  pulmonary 
veins,  and  from  there  have  passed  by  gravity  or  by 
the  force  of  the  current  into  the  heart.  There  arc 
also  a  few  striking  cases  in  which  the  bullets  entering 
the  heart  have  after  a  time  escaped  imo  the  arterial 
system  and  caused  embolism  of  most  unusual  charac- 
ter, 

*it  would  seem  that  an  aseptic  foreign  body  within 
the  heart  wall  usually  causes  little  chsturliancc,  but  if 
it  is  within  the  cavities  there  may  be  considerable 
arrhythmia  and  cardiac  irritability  until  fibrinous 
deposits  have  immobilized  and  encapsulated  it.    In  one 
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case  a  bullet  in  ilic  ht!art  vraW  caused  no  trouble  for 
three  weeks,  then  it  penetrated  into  the  ventricle, 
where  it  could  be  seen  by  radioscopy  tossing  about 
vitjlently  and  causing  most  violent  arrhythmia,  until 
it  became  stationary  after  six  months.  Evidemly 
it  is  found  by  radioscopy  that  a  bullet  or  other  for- 
eign body  may  remain  lodged  in  the  heart,  unless  in- 
fection or  pericardial  hematoma  is  present.  The 
possibilities  of  cardiac  surgery  in  such  cases  are 
shown  fjy  the  case  of  the  patient  ojjerated  on  by  V. 
MauteulTel,  in  which*  after  the  wound  of  entrance  on 
the  anterior  surface  of  the  right  ventricle  had  been 
suture<l  the  bullet  was  removed  from  the  cavity  of  the 
same  vcnuidc  through  an  incision  in  the  posterior 
walb  recovery  being  uneventful."  (Editorial  in  Jour. 
Am.  Med,  Assn.,  October  15,  1910,.) 

Symptoms  arc  always  more  or  less  indefinite  and 
unreliable,  depending  very  nuich  upon  the  degree  and 
location  of  the  trauma.  There  are  no  cardinal  symp- 
toms, and  without  external  evidences  cardiac  injuries 
may  never  be  suspected,  even  though  they  may  be 
confnied  to  the  heart  alone. 

I)uigno.m. — Cardiac  whining,  absence  of  the  left 
radial  pulse,  and  relief  from  air  hunger,  dyspnea,  and 
by  changing  from  the  recumbent  to  sitting  posture, 
have  been  rccognizccL  but  they  are  not  constant  or 
reliable.  Ratliography  may  reveal  the  presence  of 
blood  in  the  pericardial  or  pleural  cavity,  alone  or  the 
two  combined,  but  it  can  not  be  relied  upon  for  differ- 
entiation of  the  three  conditions. 

Differenttal  diagnosis  is  dilTiruU,  if  ever  at  all  cer- 
tain. AU  anlliors  recognize  that  definite  diagnosis  of 
injury  to  the  heart  is  very  difficult.  Hesse  states  that 
it  can  be  made  positive  in  only  about  50  per  cent,  of 
the  cases.  Where  the  positron  of  the  wotmd  and  die 
symptoms  indicate  the  probability  that  the  heart  is 
injured  an  operation  is  justified.  While  earlier  oper- 
ators sought  to  avoid  opening  the  pleural  cavity,  recent 
wTiters  state  that  the  pleura  is  generally  injured  by  the 
original  trauma,  and  that  in  such  cases  an  intra-pleural 
oi)eration  along  the  course  of  the  wound  gives  the  best 
technique.     Differential  pressure  is  employed  to  pre- 
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vent  pneumothorax.  There  are  many  different  tech- 
niques; in  fact,  the  technique  must  vary  to  a  great 
extent  with  the  conditions  in  each  case.  For  discussion 
of  the  general  principles,  see  tlie  articles  by  Pool  and 
by  Hesse  in  Annalas  of  Surgery,  vol.  55,  and  by  Brew- 
ster and  Robinson ;  also  the  (iernian  articles  by  Konig, 
Rehn  and  Zeidler  especially. 

Cardtotonty. — While  rarely  done  for  surgical  pur- 
poses, it  has  occasionally  been  the  means  of  relieving 
conditions  that  could  not  otherwise  have  been  done. 
It  may  be  done  with  a  knife  or  needle  directed  through 
an  opening  in  the  sternUm  and  through  the  pericar- 
dium, or  by  dividing  the  third,  fourth  and  fifth  ribs, 
or  their  cartilages,  that  the  osteoplastic  flap  may  be 
replaced.  The  latter  is  the  method  of  choice,  and 
shoultl  he  done  imdtr  aseptic  precautions,  and  cared 
for  ujmn  those  principles.  The  use  of  the  vacuum 
chamber  is  of  no  avail  in  surgical  operations  ujion  the 
heart,  mtless  there  is  an  extensive  rent  in  the  pleura. 

Indications  for  cardiotomy. — Cysts,  abscess,  foreign 
bodies  and  neoplasms. 

Cysts,  parasitic,  bacterial  or  otherwise,  in  the  cardiac 
wall  are  indeed  rare,  but  frequent  enough  to  demand 
at  least  passing  mention.  They  are  usually  in  the 
thick  left  ventricular  wall,  and  may  contain  blood,  pus 
or  serum.  Only  those  containing  pus  demand  drain- 
age into  the  dressings  for  several  days  or  weeks.  The 
after-care  is  directed  principally  to  the  dressings, 
which  should  he  sterile.  Dratmiye  is  best  accomplished 
with  tape  alone,  or  through  a  soft  rubber  tube  removed 
once  or  twice  daily.  Irrigation,  which  should  be  of 
simple  sterile  water,  is  seldom  if  ever  necessary,  Anti' 
sef^tics  are  strictly  contra-indicated,  and  the  return 
flow  should  equal  that  introduced  into  the  pericardial 
cavity. 

The  walls  of  cysts  containing  blood  or  serum  should 
he  sutured  after  the  cavity  has  been  evacuated,  but 
there  is  some  question  as  to  what  course  to  pursue 
with  the  incised  w^nlls  of  a  pus  cavity,  probably  sutured 
at  once,  but  drainage  through  the  pericardial  space 
and  thoracic  wall  is  absolutely  necessary  in  all  until 
repair  is  com|>lcte, 
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AbsatMstM  lOBj  occDT  aiiiwhaic  si  the  carSatc  wall 
and  th^  ihodld  be  mMil  ^id  Earned  ti>*y^fc  yi 
opoiini^  OBicfe  by  tityaie  n  uk  stcfBBB.  oc  bjr  stt 
Oliteopiiitk  flapu 

F&Tfign  suhMtmmcrs  hart  beca  f oHBii  m  tJbe  he^rt. 

iVood  (I^t'^l  rqxMted  sadi  a.  cooditem,  as  Ad  ako 

BbervocMl  and  Dam  ( 18M),    Since  tiHsi  nsziiy  oises 

vt€  been  repocted.     Among  those  most  imeicMing 

the  ca3e  qf  HamBiofi  (1867)^  wh»e  ^  leaden  ball 

[was  embedded  in  the  wall  of  the  rigfat  Tentfkle  for 

(twenly  years,  without  the  cj^  beuomii^  infected  and 

wtthnm  haraig  caused  death,  which  was  the  resoh  of 

lia  pare  and  simple.     Balch  (1867)  ako  re- 

rporttd  a  ro^  tn  which  the  ball  remained  in  the  cavity 

lof  the  heart  for  -ears  wtthcrat  infection;  while 

LFooI    (I>^9|    r^^  case  which  stmnred  eleren 

with  a  liullet  embedded  tn  the  apex  of  the  hearL 

Foreign  badifi  ha%'c  farmed  mnthtn  the  cavities  of 

I  the  bean  or  altered  from  without,  and  tKey  may  re- 

!  main  in  ihc  cardiac  cavity  or  wall  '  :ly,  to  be 

(removed  by  incisbn,  after  the  pen..         :     has  been 

jinci^d  ihrongh  an  opening  made  by  trephine  in  the 

Kternum,  or  by  costO'Cartilaginous  flap. 

Kcportjt  have  been  made  of  a  foreign  body  having 
^bccn  removed  from  the  cardiac  cavities,  sho\nng  tJiat 
,  it  i*  a  poj^*iblc  procedure,  and  without  infection  there 
ihould  be  no  great  risk. 

FORTtGN  fiODtKS. 

Tulfief :     I  ^   d'une  halle  impnauicc  dans   la  paroi 

de  rnrrtllc  v  i   crx-tif.     Bull  ct   Mem.   Soc  de  Oiir. 

Par..  n».,  xxix.  'Jd/  'XO,  1900.  .  ,      ,     , 

Shcntun^  E.  W.  H,:  A  ca^e  of  a  bullet  lodged  in  the  heart 
waall     Guy'*  Hosp,  Gaz.,  I*ond,«  xvii,  537,  1  pL  1905. 

Clark,  C  R, ;  Foreign  bmly  in  ihc  heart.  Am,  Mcd^  Phila., 
viii.  956,  1904.  .     ,     .       ,      ,  A        w  -. 

Jordan.  VV.  M,:  Foreign  body  m  the  heart.  Am.  Mccl^ 
Phila.  viii,  448,  19t>4.  ^  ^   ^,      .    ,     ^  - 

Kjiin,  C  C.  Mand«lev,  H  C:  A  case  uf  ballet  lodged  in 
the  riKht  heart,  life  Drritinurd  for  six  months.  Lancet.  Lond., 
In  22fi.  190fi. 

Guniiird,  A.:  Oallc  dc  revolver  logcc  a  la  pointc  du  coeur; 
extraction  de  la  balle  apres  quatrc  "If^  S^^^'J^on.  Bull,  et 
Mem.  Soc.  de  t'htr..  Par.,  n.  s.,  xxiv.  24^2/,  19«J8. 

NfopUuviS  may  be  removed  from  the  visceral  car- 
diac wall,  being  especially  easy  when  pedunculated; 
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and,  while  they  have  not  been  removed  from  the  endo- 
cardial surface,  it  is  predicted  that  it  will  be  done  when 
courage  dominates  and  technicjue  nia<le  more  perfect. 
Ligature  or  excision,  or  suture  seem  to  be  the  most 
rational  methods  for  this  purpose. 


SECONDARY    TUMORS   OF   THE    HEART. 

By  H.  LeB.  Peters,  M.D.,  and  Lindsay  S,  Milne, 
M.I).,  New  York,  From  the  Russell  Sage  Institute  of 
Pathology. 

"Although  by  no  means  unique,  comparatively  few 
cases  of  tumor  of  the  heart  have  been  reported,  espe- 
cially in  American  literature, 

*'Bodcnheimer«  in  18(:i5,  collected  forty- five  cases. 
and  Hektoen*  in  his  report  of  three  cases  in  1893 
was  able  to  find  only  110  cases  of  tumor  of  alf  types 
exclusive  of  echinococrus  cysts,  gummata  and  tuber- 
culosis masses.  Since  then  others  have  been  reported 
so  that  there  is  reference  at  the  present  time  to  about 
150  cases. 

*'Of  the  i>rimary  tumors  of  the  heart.  Berthenson^ 
collected  twenty-eight,  including  nine  sarcomata, 
seven  myoma ta,  six  fibromata,  three  carcinoma ta.  two 
lijiomata,  and  one  cyst.  More  recently  isolated  cases* 
all  sarcomata,  have  been  reported  by  Raw.'*  Lam- 
bert,* Hektoen,*  Bodenheimer,''  and  W'olbach/^ 

*'The  secondary  growths  to  which  our  three  cases 
belong  are  more  numerous,  nevertheless  their  relative 
in  frequency  may  be  gathered  from  the  following  stat- 
istics: Blumensohn,'  in  a  review  of  1,078  cases  of 
carcinomata  in  general,  found  secondary  heart  in- 
volvement in  thirty-four,  while  from  160  cases  of  car- 
coma  twelve  showed  cardiac  metastases.  Chambers* 
from  2,161  autopsies   found  secondiiry  carcinoma  of 

1  Hclvtocii:  Medical  News,  571,  189J,  Philadelphia* 

2  Berihens«»n  :  Virchow's  Archiv,  cxxxii,  3, 

3  Raw ;  British  Journal,  189«. 

4  Lambert:  New  ork  Medical  Journal.  18^8. 

5  Bodenheitncr :  Inaugunil  Dissertation,  Bertie,  1865. 

6  Wollach  :  Jtfumal  of  Medical  Research.  voL  xvi,  p.  495. 
1907. 

7  BJumensohn  :   Inaug^ural  Dissertation,   Basel,  1907. 

8  Chamf>crs :  Revue  Medico-Chirurgicale,  October.  1853. 
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die  heart  in  seven  cas»*  Milligh*  from  4.547  au- 
topsies found  nine  cases;  KoWcr***  from  9.118  au- 
topsies, six  cases:  Pic  and  Bret''  frora  1708  autop- 
sies, twenty-five  cases;  ThoreP'  from  3,000  autopsies, 
ten  cases;  Tadson**  from  8,289  autopsies,  six  cas^; 
and  in  the  last  1,976  autopsies  in  the  RusscU  Sage  In- 
stitute»  New  York,  only  the  following  three  cases 
have  been  observed : 

Tumor  metastases  m  the  heart  occur  as  a  result  of 
either  direct  extension  by  the  lymphatics  from  neigh- 
boring structures,  or  via  the  blood  stream,  either  by  di- 
rect implantation  Uf>on  the  endocardium  or  by  embolism 
of  the  eoronaries.  In  this  connection  Lancereaux  and 
others  have  found  tumor  cells  in  the  circulating  blood ; 
von  Recklinghausen  has  noted  sarcoma  tissue  in  the 
right  ventricle  growing  upon  the  endocardium  between 
the  papillary  muscles,  and  Tedeschi  cites  a  case  of 
recurrent  round-celled  sarconm  of  the  heart  in  which 
small  bits  of  tumor  were  found  in  the  heart  clots. 
The  method  of  spread  naturally  largely  determines  the 
location  of  the  metastasis ;  thus  in  tumors  other  than 
those  of  the  lungs  the  right  heart  tends  to  be  more 
frequently  affected  than  the  left.  CorniP*  from  a 
review  of  eighty- four  cases  found,  where  the  tumor 
was  confined  to  one  side,  that  the  right  heart  was 
affected  thirty-eight  times  and  the  left  eighteen  times. 
Xn  Case  II  it  was  interesting  that  a  metastasis  was 
found  in  the  myocardium  of  the  left  ventricle,  while 
no  tumor  foci  were  observed  in  the  lungs. 

"In  size  and  appearance  the  growths  vary  consider- 
ably from  large  intramural  or  polypoid  types  to  a  dif- 
fuse infiltration  of  the  wall  scarcely  perceptible  to  the 
naked  eye.  Microscot>ically  they  resemble  the  primary 
growth. 

"The  symptoms  of  tumor  of  the  heart  are  exceed- 

9  Milligk:  Pragcr  V'iertcljaaliresschrift.  1856, 

10  Kohler:  IMd.,  1856, 

n   Pic  and  Brci:  Rcvuc  <lc  Medicine,  No.  20,  1891. 

12  Thorel :  Erj,'<?|fnisse  der  Allgcmeinen  Anatomie  and  Path- 
Olnjjir.  v.>l.  ix.   \^)^, 

13  Bryant:    J^'lins    Hopkins    Bulletin,    DeceiTil>er,    1907. 

14  T;iils(»n:  Rrf.  in  Saainniount.     These  dc  Paris,  1904. 
!S  I'-nttit    Tlic-i   ft.'  Paris.  1903. 
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ingly  varied,  no  pathognomonic  sigi'i  being  recognized. 
Many  times,  even  extensive  involvement  of  the  heart 
is  discovered  only  at  autopsy, 

"Palpitation,  precordial  pain»  cardiac  distress,  dysp* 
nea,  arrhythmia,  cyanosis,  and  other  signs  of  loss  of 
compensation,  are  sometimes  noted.  Such  symptoms* 
if  severe,  occurring  in  a  known  tumor  case,  are  sug- 
gestive. In  several  reported  cases  hemiplegia  has  de- 
veloped, and  the  authors  have  considered  them  to  be 
due  to  embolism  from  the  heart. 

The  physical  signs  are  also  varied  and  depend  en- 
tirely upon  the  situation  and  extent  of  the  mass;  a 
serosangiiineous  pericardial  effusion  may  also  be 
found. 

"Tvk^o  of  the  cases  presented  practically  no  symp- 
toms nor  signs  of  the  condition,  while  in  the  third  the 
pol}"pus  connected  with  the  mediastinal  growth  hung 
down  in  the  right  auricle  without  producing  any  dis- 
tinctive murmur.** 

CARrHOItRllAPIlY, 

Cardiorrhaphy  was  done  in  1893,  by  Williams,  a 
negro,  and  the  patient  recovered.  Since  then  there 
have  been  at>out  177  such  operations,  with  71  recov- 
eries. Sometimes  the  heart  is  approached  through  the 
pleural  cavity  when  it  has  been  already  opened,  but 
the  most  available  route  is  through  the  pericardium 
without  entering  the  pleural  cavity. 

Indications  for  cardiorrhaphy. — Lacerations,  inci- 
sions, punctures  and  ruptures. 

Lacerations  of  the  heart  differ  somewhat  from 
punctures  and  incisions,  in  that  they  are  usually  more 
ragged  and  extensive.  They  may  also  be  penetrating 
or  non-penetrating  in  the  wall  of  either  one  or  more 
of  its  chambers,  and  when  subjected  to  surgical  oper- 
ation w^ithout  complications  the  treatment  is  very  much 
simplified. 

Incisions. — Stiletto  and  knife  wounds  of  the  heart 
are  penetrating  and  non-penetrating,  are  more  fre- 
quent than  all  other  wounds  combined,  and  are  the 
mmi  favorable  when  properly  treated.  Some  necessi- 
tate the  use  of  general  anesthesia,  others  do  not,  when 

2i 


much  shock  exists.     The  heart  should  he  approached 

directly  through  the  pericardial  cavity,  but  rf  the  pleu- 
ral cavity  has  been  opened  it  should  be  done  by  that 
route.  Unless  infected,  the  wound  may  he  closed 
immediately,  but  much  alertness  is  necessary  during 
convalescence,  as  infection  may  occur  at  any  time  to 
complicate  the  after-care. 

Punctures  may  be  single  or  multiple;  penetrating 
or  non-penetrating;  vary  in  shape  and  size,  and  in 
any  part  of  the  cardiac  wall.  In  either  case  they  may 
be  serious,  so  that  suture  should  be  applied  to  the 
slightest  abrasion,  especially  in  the  muscular  walL  The 
more  superficial  ones  in  ihc  thick  ventricular  wall  may 
not  require  suture,  but  this  being  a  question  of  great 
magnitude,  it  is  probalily  safer  to  apply  one  or  more 
sutures  in  all. 

Heart  icounds  recorded  up  to  Jannary  /,  igii, — 
177  cases  reported,  71  recovered,  106  died ;  134  oper- 
ators;  knife  most  frequeiU :  75  per  cent,  associated 
with  pleura;  only  24  produced  by  bullets;  mortality 
greater  with  laillets ;  technique  no  special  one;  drain- 
age; infection  with  and  without  drainage  about  equal 
in   freciuency; 

Suture  of  stah  uvunds  of  the  heart. — Since  the 
suturing  of  wounds  of  the  heart  has  become  a  common 
procedure,  the  mortality  frnm  such  wounds  has  fallen 
from  X5  per  cent,  in  18^>7  to  57  or  52  per  cent,  in  the 
last  few^  years.  Drosdoff  has  collected  222  cases  of 
cardiac  wounds  that  have  been  treated  by  suturing, 
and  105  of  the  patients  recovered.  As  the  symptoms 
of  stab  wounds  of  the  heart  are  not  always  clear,  the 
subjective  symptoms  (general  condition  of  the  patient* 
dizziness,  pains  in  the  chest,  cerebral  manifestations), 
and  the  objective  signs  (hemorrhage,  presence  of  a 
woimd  in  the  chest  in  the  cardiac  region,  increased 
cardiac  dullness  caused  by  efliision  of  blood,  and  ab- 
normal murmurs)  beijtg  very  inconstant,  Drosdoff 
prefers  to  operate  even  when  there  is  a  mere  suspicion 
of  injury  of  the  hearty  rhoitgh  a  presumptive  diagnosis 
can  generally  be  made  from  a  combination  of  different 
syinptoms.  in  a  large  St.  Petersburg  hospital  the 
diagnosis  was  tnade  in  eleven  out  of  twenty -one  cases. 
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The  operation  consists  in  enlargement  of  the  wound  in 
the  chest,  resection  of  the  corresponding  ribs,  and, 
while  the  heart  is  fixed  by  the  finger — which  may  also 
help  to  check  tlte  hemorrhage — a  silk  thread  is  passed 
through  the  epicardium  and  heart  muscle,  without 
waiting  for  diastole  or  systole.  The  suture  thread 
must  not  be  tied  too  tight.  The  pericardial  wound  he 
advises  to  leave  open  and  tampon  ;  this  helps  also  in 
draining.  If  the  wound  in  the  pericardium  is  too  large 
a  couple  of  stitches  are  advisable  m  addition  to  the 
tampK)!!.  The  beneficial  results  are  sometimes  striking, 
no  complications  in  the  form  of  irregular  heart  action 
or  pericardial  adhesions  occurring,  as  DrosdotT's  case 
shows.  {Medininskoe  Obo::ncn:e,  Moscow,  Ixxix,  No. 
6,  pp.  471-558,    Last  indexed  June  21.p.  198,  19U.) 

Operative  treatment  of  zvotmds  of  the  heart. — 
Lcotta  gives  statistics  which  show  recovery  in  44.91 
per  cent,  of  236  cases  in  which  the  heart  was  sutured. 
When  the  left  ventricle  was  the  seat  of  the  injurvi 
46.29  per  cent,  of  the  108  patients  recovered:  39.28 
per  cent,  of  the  eighty- four  patietUs  with  the  wound  in 
the  right  ventricle :  7777  per  cent,  of  the  nine  with  the 
W'Ound  in  the  left  auricle,  and  62.5  per  cent,  in  the 
right  auricle.  One  patient  with  Ixjth  left  auricle  and 
ventricle  injured  died,  and  one  of  the  two  with  both 
right  auricle  and  ventricle  injured.  In  thirty-five  of 
the  total  236  cases,  the  injury  had  been  done  with  a 
firearm.  The  proportions  of  recovery  with  ihis  were 
about  the  same  as  above  except  that  Ijoth  of  the  two 
patients  recovered  who  had  lioth  the  right  ventricle 
and  auricle  or  the  left  ventricle  and  auricle  injured. — 
Fotktinico.  Rome,  Sept.  xx,  Surgical  Section,  No.  9, 
pp.  385^32,  1913. 

Heart  snitires  up  to  Atu/ust  w,  iqi$. — Robinson's 
statistics  show  71  successful  sutures,  105  unsuccessful ; 
11  recoveries  and  13  failures  were  bullet  wounds.  It 
i«  generally  noted  that  the  larger  proportion  of  oper- 
ative cases  are  stab  wounds:  bullet  wounds  do  not 
come  to  O[)cration  so  frequently. 

According  to  Messe's  statistics  of  219  cases  of  in- 
juries to  the  heart  that  were  operated,  103  recovered, 
47  per  ccjU.;  116  died,  Si  per  cent.    Simon's  statistics 
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show  for  241  operated  cases,  117  recovered,  49  per 
cent.;  124  died,  51  per  cent, 

Zeidler  reports  31  sutures  of  I  he  heart  after  injury, 
with  9  recoveries  in  the  Obuchoro  Hospital.  He  be- 
lieves this  to  be  the  longest  series  of  such  cases  yet 
reported  from  any  one  institution.  In  some  cases  he 
employed  cardiolysis,  the  prophylactic  resection  of 
part  of  the  chest  wall. 

Hacker*  writing  in  1912,  says  that  the  hope  has 
been  expressed  *'that  progressive  aseptic  surgery 
would  permit  us  to  repair  defective  valves  and  correct 
restricting  cardiac  orifices,  but  to  date  this  has  not 
become  a  reality,"  and  Rehn,  writing  in  1913,  says 
that  surgically  the  heart  valves  are  *'noli  me  tangere/' 
Since  Brienlon  in  1902  suggested  the  possibility  of  an 
operation  for  mitral  stenosis,  several  experiments  have 
been  made  with  animals,  but  no  operation  has  been 
attempted  on  men.  References  to  the  various  experi- 
ments are  given  at  the  close  of  the  bibliography. 

Draifujge  of  pericardium  is  necessary  in  all  cases, 
but  drainage  should  not  be  instituted  in  the  pleural 
cavity  when  complicating  wounds  of  the  heart  if  it 
can  possibly  be  avoided. 

Ruptures  may  be  in  any  part  of  the  cardiac  wall ; 
vary  in  size  and  shape ;  partial  or  complete,  from 
within  or  without,  and  more  or  less  jagged  in  charac- 
ter. It  is  only  those  that  perforate  the  heart  that  can 
be  detected  on  o])ening  the  pericardial  sac.  Clots 
within  the  wound  sometimes  prevent  the  escape  of 
blood  through  the  smaller  ones  into  the  pericardial 
sac.  All  should  be  sutured  regardless  of  their  char- 
acter or  location,  and  are  usually  comphcated. 

Erdman  reports  a  case  of  stab  wound  of  the  heart, 
made  by  a  knife,  three-quarters  of  an  inch  wide  by  six 
inches  long,  that  would  correspond  to  a  fruit  knife 
or  one  used  for  paring  potatoes.  The  puncture — 
three-quarters  of  an  inch  long — was  on  the  right  side 
of  the  chest,  one  and  three-quarter  inches  to  the  right 
of  the  median  line,  penetrating  the  fifth  costal  carti- 
lage obliquely,  and  splitting  its  lower  three  quarters. 
The  distance  from  the  left  nipple  w*as  six  inches  to 
the  right  of  the  median  line,  and  on  a  line  one  and  a 
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quarter  inches  below  the  right  tiipplc.  The  patient 
was  received  at  the  hospital  shortly  after  the  injury, 
and  Erdmann  saw  the  patient  about  three  and  a  half 
hours  after  the  injury.  In  the  interval  the  patient  had 
a  transfusion  of  500  c.c.  of  sak  solution.  His  condi- 
tion  at  the  time  Erdmann  saw  him  was  one  of  pro- 
found shock,  marked  pallor,  the  pulse  oncountable, 
and  almost  imperceptible,  dyspnea,  rapid  and  shallow 
breathinj5f»  cold  perspiration,  and  semi-consciousness. 
The  heart  sounds  were  distant  and  almost  impercepti- 
ble. The  patient  complained  of  constant  abdominal 
pain,  and  upon  palpation  he  was  found  to  be  exqui- 
sitely tender  on  the  right  half  of  the  abdomen.  Oi 
percussion,  dullness  and  flatness  extended  over  this 
entire  region,  particularly  marked  in  the  upper  half. 
As  a  result  of  the  pain,  dullness  and  flatness,  and  the 
liver  might  have  been  punctured  or  transfixed  to  such  a 
degree  that  hemorrhage  had  taken  place  into  the  peri- 
toneal cavity,  in  addition  to  an  injury  in  all  probability 
to  the  outer  edge  of  the  pericardial  sac.  An  explora- 
tion was  begun  at  the  angle  between  the  seventh  costal 
cartilage  and  the  ensiform  process.  Upon  reaching 
the  peritoneum,  a  deep  blue-black  appearance,  such  as 
seen  in  rupture  of  extrauterine  gestation  sac,  was  ob- 
served. The  exploration  was  then  extended  two  inches 
further  in  the  abdominal  wall,  and  the  peritoneum 
opened,  when  the  dark  blue  mass  was  seen  to  be  the 
liver,  driven  downward  four  inches  below  the  costal 
margin,  it  was  deeply  cyanotic.  The  peritoneal  cav- 
ity and  the  dome  of  the  liver  was  explored  and  nothing 
found  to  indicate  puncture.  The  seventh  costal  carti- 
lage was  then  raised,  the  diaphragmatic  musculature 
was  detached,  and  the  cartilage  cut  at  its  juncture 
with  the  rib.  A  retractor  was  placed  on  the  cartilages, 
the  skin  raised  from  the  sternum  at  the  upper  limit  of 
the  incision  with  a  pair  of  bone-cutting  forceps.  The 
cartilage  and  bony  flap  were  raised  to  the  left  by 
forcibly  dragging  upon  the  retractor  previously  placed 
upon  the  cartilages.  Upon  raising  the  flap  a  hole  ad- 
mitting the  index  finger  was  found  penetrating  the 
pericardium.  This  was  enlarged  by  a  transverse  in- 
cision one  balf  inch  long  toward  the  me  »ion 


of  the  mediastinum.  The  index  finger  was  inserted 
and  exjjlorcd  the  contour  of  the  heart,  when  a  hole 
was  found  in  the  right  ventricle  admitting  the  gloved 
index  finger.  The  pericardium  was  then  incised  up- 
ward and  downward  in  the  median  portion  of  the 
mediastinimi,  so  that  an  exposure  was  made  for  four 
inches  in  length.  Upon  making  this  opening  in  the 
pericardium  an  immense  amount  of  clot  was  expelled^ 
with  some  liquid  blood.  At  this  point  the  heart  slipped 
from  his  fingers.  The  finger  was  again  rapidly  intro- 
duced and  the  palm  of  the  hand  above,  and  the  thumb 
below,  grasped  the  heart,  while  the  index  finger  was 
retained  within  the  ventricle.  A  curved  needle, 
threaded  with  No.  2  plain  catgut,  was  then  placed 
down  to  the  heart,  and  during  a  systole  puncture  was 
made  irrespective  of  penetrating  the  cavity  or  not. 
As  soon  as  the  needle  had  pierced  one  side  of  the 
incision,  the  finger  was  withdrawn  and  the  needle 
made  to  make  its  exit  from  the  opposite  side.  A  knot 
was  tied  and  the  heart  held  dangling  from  this  suture. 
The  subsequent  stitches— eight  or  ten  in  number — 
were  readily  placed,  one  more  being  placed  in  the  line 
of  the  heart  wound  proper,  and' two  more  rows  placed 
after  the  manner  of  Lambert.  A  long  cigarette  drain 
was  placed  in  the  pericardial  cavity,  the  incision  in  the 
pericardium  closed  up  to  the  emergence  of  the  drain, 
which  was  led  out  at  the  angle  of  the  seventh  costal 
cartilage  and  the  sternum.  Catgut  stitches  were  taken 
in  the  costal  cartilages  between  them  and  the  ribs. 

"At  the  Surgical  Congress,  Berlin,  June,  1911,  Hn 
Hesse  of  Dresden  showed  cases  of  recovery  after 
wounds  of  the  heart.  He  said  that  of  six  cases  in 
which  he  had  operated,  five  had  recovered  (these  were 
the  cases  shown).  An  important  diagnostic  sign  of 
injur>^  to  the  heart  was  hemothorax.  He  was  un- 
conditionally opposed  to  any  waiting  measure.  He 
was  also  opposed  to  the  use  of  stinndants  before  oper- 
ation ;  he  gave  morphia  only.  As  regards  the  incision, 
he  was  an  advocate  for  individualization,  the  points  to 
be  kept  in  view  being  accessibility,  the  possible  need  for 
enlargement  of  the  wound,  and  drainage.  The  ideal 
was  an  entrance  outside  the  pleura  and  treatment  with- 
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out  drainage.  In  injuries  of  the  auricle  plenty  of 
room  was  required.  Here  luxation  of  the  heart  was 
of  no  assistance^  one  had  to  work  in  the  cavity  of  the 
chest,  where  at  an  operation  the  pleura  had  to  be  kept 
open  a  long  time.  The  cavity  should  be  drained.  The 
danger  of  pneumothorax  was  le5s  than  that  of  pleu- 
ritic infection.'* — Med  Press  and  Circ,  June  21,  191 L 

Hr.  Hesse  reported  twenty-one  operations  for 
wounds  of  the  heart,  nineteen  of  which  were  punc- 
tured and  two  gunshot.  Of  these  six  recovered.  Of 
the  fifteen  that  died,  the  death  was  death  to  acute 
anemia  in  eleven,  in  four  to  infection.  In  regard  to 
prognosis  it  was  of  importance  whether  operation  was 
performed  within  the  first  four  hours  or  not.  If 
within  the  four  hours,  75  per  cent,  of  the  cases  recov- 
ered. Any  abnormal  sound  at  the  heart  was  heard 
only  once.  In  eight  cases  symptoms  of  tamponade  of 
llie  heart  were  present.  In  38  per  cent,  the  external 
wound  was  outside  the  cardiac  region.  All  the  cases 
of  wound  of  the  auricle  died.  All  the  patients  that 
recovered  were  al>le  to  follow  their  employment,  Hr. 
Fuchsing  was  in  favor  of  operating  through  the  dia- 
phragm for  deep-lying  wounds. 

Dr.  Fraancis  T.  Stewart,  of  I^hiladelphia  (Journal 
Amer.  Med.  Assn.,  June  21  1913),  reports  five  cases 
of  suture  of  the  heart  in  the  following  manner: 

Case  1 :  Symptoms  of  acute  anemia  and  hemopneu- 
mothorax-  Staab  wound  of  left  ventricle,  three- fourths 
inch  long,  continuous  silk  suture.  Ligation  of  de- 
scending branch  of  left  coronary  artery  near  its  origin. 
Drainage  of  pericardial  and  pleural  cavities.  Pyoperi- 
cardjum  and  pyothorax.  Recovery.  Death  five  years 
later  from  pulmonary  tuberculosis.  At  necropsy  the 
wall  of  the  left  ventricle  was  the  .seat  of  interstitial 
myocarditis,  and  in  one  place  near  the  apex  greatly 
thinned. 

Case  2. — Symptoms  of  acute  anemia  and  hemo- 
pneumothorax.  Stab  wound  of  left  ventricle,  one-half 
inch  long.  Continuous  silk  suture.  Suture  of  peri- 
cardium, drainage  of  pleural  cavity.  Pyothorax,  Re- 
covery. Patient  still  well  four  years  and  three  months 
after  injury. 


Case  3. — Symptoms  of  compression  of  heart. 
Pleura  not  injured.  Stab  wound  of  right  auricle,  one- 
fourth  inch  long.  Continuous  catgut  suture.  Closure 
of  pericardium.  Pleura  not  opened  during  operation. 
Recovery  without  pyopericardium  or  pyothorax.  Pa- 
tient well  after  two  years. 

Case  4. — Symptoms  of  acute  anemia  and  hemopneu- 
mothorax.  Stab  wound  of  left  ventricle,  one  inch 
long.  Continuous  catgut  suture,  closure  of  pericar- 
dium, drainage  of  pleural  cavity.  Death  in  forty-one 
hours.  Necropsy,  pyothorax,  purulent  pericarditis, 
acute  infective  myocarditis,  acute  vegetative  endocar- 
ditis. 

Case  5. — Symj)toms  of  acute  anemia  and  hemopiicu- 
mothorax.  Stab  wound  of  right  ventricle,  one  and 
one-fifth  inches  long.  Continuous  catgut  suture.  Clo- 
sure of  pericardium,  drainage  of  pleural  cavity :  death 
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valves  were  badly  diseased. 
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SURGERY  OF  ANEURISM  OF  THE  AORTIC 
ARCH  AND  ITS  BRANCHES.* 

BY    BENJAMIN    MERRILL   RICKETTS^    M.D.,    LL.D., 
Ct  NCI  N  NATL 

Honorary  Professor  of  Surgery  American  Mi^dical  College, 
St  Louts,  Mo, 

ARE  the  intcmal  aneurisms  to  be  known  for- 
ever as  medical,  to  defy  surgical  attempt,  and 
treated  by  useless  medication  and  electrical 
gymnastics,  or  are  tliey  to  be  classed  as  surgical,  to 
be  attacked  by  modern  surgical  ingenuity?  The  re- 
ply to  these  questions  will  have  much  to  do  with 
progress  in  vascular  surgery. 

A  positive  reply  to  the  first  would  indicate  that 
nothing  more  may  be  expected  to  cure  a  condition 
that  has  so  long  baffled  surgical  skill. 

A  positive  reply  to  the  second  would  indicate 
progress,  the  watchword  of  the  scientist.  Which  of 
the  two  shall  prevail? 

Distal  iigaiion,  gradual  arterial  closure  and  fili- 
puncture  have  been  the  only  surgical  methods  re- 
sorted to,  but  they  have  not  proved  definite  or  de- 
sirable, though  in  a  few  cases  cure  and  in  many 
more  benefit  has  resulted.  With  all  the  good  that 
surger)^  has  accomplished  with  aneurism  of  the  arch 
and  its  branches,  but  few  have  been  operated  upon 
by  any  method.    Why  is  this  so? 

Litfaiion  of  blood-vessels  was  the  first  step  upon 
a  surgical  ladder  that  has  been  gradually  mounted 
until  there  are  seemingly  but  few  rounds  remaining 
unoccupied. 

ftliftuncture,  with  and  without  galvanism,  has  for 
twenty  years  been  employed  w- ith  more  or  less  bene- 
fit, and  w*ith  an  occasional   resulting  cure.     It  is 

^  Read  before  the  Chicago  Medical  Society.  February  16, 
1910. 


the  most  irrational  of  the  two  methods,  because  of 
the  great  danger  of  the  wire  passing  into  the  main 
bIcMjd  channel,  there  being  no  possible  way  of  de- 
tenniiiing  the  character  or  location  of  the  opening 
from  the  vessel  into  the  sac,  such  an  accident  cannot 
be  prevented* 

Recent  advance  in  the  surgery  of  the  vascular  sys- 
tem has  been  beyond  reasonable  hope  of  the  earlier 
masters  who  added  so  much  to  the  sum  total  of  our 
knowledge  of  cardio- vascular  surgical  possibilities. 
It  is  evidenced  by  the  many  and  perfect  resultii 
which  have  been  accomplished  in  both  injury  and 
disease. 

Ligation,  clamp,  excision,  suture  and  anastanwsis 
have  each  been  necessary  factors  in  perfecting  endo- 
aneurismorrhaphy,  so  successfully  accomplished  by 
Matas  and  his  followers.  With  the  exception  of 
aneurisms  of  any  portion  of  the  aorta  from  its  ori- 
gin to  its  bifurcation,  there  are  but  few  veins  and 
arteries  that  have  not  been  successfully  attacked 
by  one  or  more  of  the  many  ingenious  methods  de- 
vised for  the  purpose. 

That  aneurism  of  the  aorta  resisted  direct  open 
surgical  attack  absolutely  is  proof  of  the  seriousness 
of  such  a  procedure,  but  is  this  sufficient  evidence 
to  deter  skilled  hands  from  attempting  to  apply 
ways  and  means  suggested  by  present-day  surgery, 
which  has  accomplished  so  much?  Not  at  all,  for 
there  are  more  fields  to  conquer  by  masterful  hands, 
and  there  is  no  reasonable  doubt  that  the  surgical 
goal  is  just  as  far  beyond  our  grasp  as  it  was  be- 
yond that  of  the  giants  of  long  ago.  As  yet  there 
has  not  been  any  surgical  boundary  assigned,  and  it 
is  to  be  hoped  that  there  will  be  none  to  interfere 
with  supply  and  demand  of  material  for  experimen- 
tal physiology  and  surgery,  as  it  pertains  to  animals 
and  possibly  criminals. 

The  aortic  arch  and  its  branches,  not  having  been 
attacked  by  direct  surgical  suture,  will  be  especially 
considered.  In  no  instance,  so  far  as  can  be  found 
recorded,  has  suture  of  any  portion  of  the  aorta 
been  applied  for  the  cure  of  aneurism,  or  anasto- 
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mosis,  with  resulting  preservation  of  the  life  of  the 
subject. 

Perforation  or  ii.*ounds  of  any  character  resolting 
from  injury,  have  not  been  attacked  soon  enough  to 
prevent  fatality,  and  aneurisms  have  defied  direct 
suture  beyond  reasonable  tolerance. 

It  is  thus  found  necessary  to  limit  the  considera- 
tion of  this  subject  to  (1)  distal  ligation;  (2)  fili- 
puncture;  (3)  endo-aneurismorrhaphy ;  (4)  direct 
gradual  arterial  closure. 

Willie  the  method  of  Valsalva  will  only  be  men- 
tioned, the  other  methods,  such  as  pressure,  mas- 
sage, acupuncture,  injection  and  galvanopuncture. 
will  be  considered  from  a  statistical  point  of  view, 
according  to  Wyeth.  who  gives  a  most  exhaustive 
review  of  the  surgical  anatomy  and  work  upon  these 
vessels  (Wyeth's  Essay  awarded  the  prize  by  the 
American  Medical  Association  in  1878).  This  has 
been  made  so  complete  that  it  is  found  necessary  to 
refer  to  it  frequently.  A  debt  of  gratitude  is  due 
to  him  from  mankind  in  genera!,  and  there  is  no 
place  more  honorable  than  this  to  express  it.  It  is 
this  character  of  work,  done  at  great  sacrifice,  that 
offers  the  necessary  evidence  to  induce  further  ad- 
vance in  experimental  surgery. 

The  anatomy  of  the  thoracic  vessels  is  not  an  ex- 
ception to  the  rule,  as  it,  too,  may  l>e  nonnal,  anom- 
alous or  pathologic,  or  the  position  may  be  mal- 
formed by  accident  or  disease. 

Normal  anatomy  is  that  relation  of  tissues  which 
is  supposed  to  be  most  frequent  and  perfect,  and 
which  is  taught  in  a  routine  way. 

A  normal  aortic  arch  should  be  of  regular  curve, 
and  the  lumen  about  the  same  dimensions  in  caliber 
From  it  should  originate  the  innominate,  left  com- 
mon carotid  and  left  subclavian  arteries,  and,  asso- 
ciated with  each  of  these,  in  close  proximity  should 
h€  veins  which  should  equally  correspond  in  size, 
shape  and  character. 

Keith  {Journal  of  Anatomy  and  Physiology,  Lon- 
don, XX  ix,  453-458,  1894)  comments  on  the  modes 
of  origin  of  the  carotid  and  subclavian  arteries  from 
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the  arch  of  the  aorta  in  some  of  the  higher  primates. 
This  is  a  most  valuable  contribution  to  the  subject, 
and  should  be  given  careful  consideration. 

Anomalous  Anatomy  is  that  with  any  variation 
from  the  noniial,  due  to  defective  embryonic  devel-: 
opment.  Adult  hearts  have  been  found  with  two, 
three,  four,  fi\c  and  six  cavities  respectively.    Crisp, 


Fic,  r — Elxposed  internal  mammary  arteries   (Deavcr). 

1846,  reported  one  with  only  a  single  auricle  and 
ventricle.  Indeed*  there  may  be  complete  transpo- 
sition of  the  heart  and  aortic  arch  to  the  right  of 
the  median  line,  with  corresponding  transposition 
of  the  aorta  and  its  branches. 

The  aortic  arch  may  vary  in  degree  of  curve,  size, 
position,  thickness  of  its  walls  and  general  contour. 
The  cardio-aortic  valves  have  been  found  to  vary  in 
number,  shape  and  position.     The  aorta  has  been 


found  by  Bury  to  arise  from  the  right  ventricle,  and 
the  superior  vena  cava  has  been  found  absent,  so 
has  also  the  pulmonary  artery,  the  aorta  arising  from 
the  right  ventricle. 

ITerrtngham  (Trans.  Clin.  Soc.  Lond.,  xxv,  46-48, 
1891-2)  repjorts  a  case  in  which  a  right  aortic  arch 
passed  behind  the  esophagus  to  the  left  side,  and, 


Fig.  2, — Exposed  pericardium  and  blood-vessels  (Deavcr). 

becoming  dilated,  killed  the  patient  by  slow  com- 
pression of  the  trachea. 

Stuertz,  1894,  mentions  a  case  of  obliteration  of 
the  aorta,  and  Holt  reports  a  case  in  which  the  aorta 
arose  from  both  ventricles,  but  principally  from  the 
right. 

The  innominate  artery  may  vary  greatly  in  its 
point  of  origin  from  the  aorta,  in  size,  shape,  length 
and  direction. 


The  right  subclavian  artery  may  be  represented 
by  two  arteries  arising  from  the  innominate,  or  it 
may  originate  directly  from  any  of  the  three  divi- 
sions of  the  aortic  arch,  as  may  the  left  subclavian 
also. 

Either  or  both  common  carotid  arteries  may  orig- 
inate by  one  stem  in  the  arch,  innominate  or  either 
subclavian  artery,  and  bifurcate  close  to  the  point  of 
origin,  or  one  common  carotid  may  be  entirely  ab- 
sent. Any  one  or  all  of  these  vessels  may  also  vary 
in  size,  length,  shape  and  direction.  In  any  event 
all  anatomical  relations  are  more  or  less  changed 
and  complicated. 

The  veins  are  also  subject  to  these  same  varia- 
tions, and  not  seldom  constitute  serious  complica- 
tions in  arterial  surgery. 

The  pathology  as  herein  applied  pertains  mainly 
to  the  variations  of  aneurism,  and  not  to  their 
causes,  because  it  is  the  character  and  location  of 
the  sac  and  the  opening  into  it  that  most  pertains  to 
its  surgical  aspects. 

It  is  therefore  founrl  necessary  carefully  to  con- 
sider the  three  anatomical  features,  so  that  the  sur- 
gical possibilities  may  be  better  understood. 

The  change  in  size,  shape  and  direction  of  an  an- 
eurism may  vary  from  slow  to  rapid,  depending  on 
the  condition  of  the  arterial  wall,  the  integrity  of 
the  aortic  cusps,  and  the  energy  of  the  cardiac 
muscle.  The  size  of  the  opening  into  the  sac  may 
also  be  a  factor  in  their  course. 

The  sacculated  is  the  most  desirable  form  of  an- 
eurism for  direct  operation  by  ligation,  introduction 
of  wire  or  suture.  It  is  also  most  favorable  for 
treatment  of  any  character 

Suture  would  seem  most  applicable  in  the  sac- 
culated variety  when  the  opening  is  in  the  anterior 
or  lateral  wall,  though  it  may  not  be  an  impossibility 
with  a  posterior  opening. 

The  fusiform  is  the  most  difficult  of  the  two  vari- 
eties of  aneurism  least  amenable  to  surgery.  Es- 
'^ecially  is  this  so  with  aneurism  of  the  aortic  arch, 
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because  of  the  small  amount  of  the  vessel  available 
by  exposure. 

The  sac  and  opening  into  it  are  usually  small,  and 
the  general  contour  of  the  sac  may  vary  greatly, 
from  round  to  ovoid,  and  the  size  from  one  inch  it* 
ten  or  more  inches  in  diameter. 

In  no  case  has  the  location  of  the  sac  or  opening 
into  it  been  determined  before  operation,  and  in  but 
few  has  it  been  made  clear  by  antopsy, 

Ascending. — ^The  juncture  of  the  first  and  second 
portions  is  the  weakest  point  in  the  arch,  and  is  sup- 
posed to  be  due  to  the  entrance  of  the  innominate 
and  the  pressure  of  the  blood  upon  the  roof  of  the 
arch.     It  is  second  in  frequency  for  aneurism. 

The  transi*crse,  or  second  portion,  is  first  in  fre- 
quency for  aneurism. 

The  desccndituj,  or  third  portion,  is  seldom  tht 
seat  of  origin  of  aneurism,  unless  such  be  due  to 
infarct  or  injury,  or  associated  with  aneurism  of 
the  first  and  second  portion,  or  the  innominate,  sub- 
clavian  or  common  carotid. 

Arch. — It  is  found  necessary  to  deal  indepen- 
dently with  the  ascending,  transverse  and  descend- 
ing portions  of  the  aorta  with  reference  to  suture. 
Lesions  originating  in  the  innominate,  common  car- 
otid or  subclavian  also  demand  their  individual  care, 
but  when  all  are  involved,  surgical  ingenuity  is 
taxed  to  its  fullest  capacity,  because  this  is  when  re- 
adjustment of  the  blood  current  may  become  neces- 
sary to  offer  any  hope  whatever  with  suture. 

Asccftding  Aorta, — When  tlie  sac  and  the  open- 
ing into  it  arc  upon  the  anterior  or  lateral  walls 
of  the  ascending  aorta,  the  work  should  be  done 
through  an  opening  in  the  anterior  wall  of  the  chest. 

Transtferse  Aorta. — When  the  sac  and  the  open- 
ing into  it  are  upon  the  top  and  left  lateral  wall  of  the 
transverse  aorta,  the  work  should  be  done  through 
a  similar  opening. 

Descending  Aorta.— ^When  the  sac  and  the  open- 
into  it  are  upon  either  lateral  or  posterior  wall,  a 
posterior  opening  into  the  thoracic  wall  will  be  nec- 
essary. 


The  greatest  difficulty  arises  when  the  sac  with 
the  opening  into  it  is  upon  the  posterior  wall  of  the 
ascending  portion,  the  lower  wall  of  the  transverse 
portion  and  the  anteroir  wall  of  the  descending  por- 
tion of  the  thoracic  aorta,  unless  the  opening  into 
the  sac  be  sutured  through  an  open  vessel. 

The  work  may  be  limited  to  imbrication  or  the 
introduction  of  wire  with  either  an  anterior  or  pos- 
terior thoracic  opening. 

Rupture  of  aneunsm  of  the  arch  of  the  aorta 
into  the  pulmonary  artery  has  been  reported  less 
than  fifty  times,  one  such  specimen  from  a  syphil- 
itic subject  was  recently  presented  by  Dr.  J.  E. 
Greiwe  to  the  Cincinnati  Academy  of  Medicine. 
Death  probably  was  not  due  to  the  rupture  alone» 
for  there  was  evidence  that  the  opening  was  of  long 
duration. 

Symptoms,  Diagnosis  and  Differential  Diagnosis. 
(Latig,  Babcock  and  Gibson  freely  quoted.) — With 
normal  anatomical  relations  of  the  thoracic  viscera, 
diagnoses  of  aneurisms  are  most  difficult;  when 
these  relations  are  anomalous  there  is  still  greater 
difficulty;  but  when  the  relations  are  both  anora- 
alous  and  pathologic  the  difficulties  are  many  more 
times  multiplied. 

It  would  be  difficult  to  consider  properly  the  diag- 
nosis of  aneurisms  of  any  one  or  all  the  three  di- 
visions of  the  arch  without  referring  more  or  less 
to  aneurisms  of  the  vessels  arising  from  it,  because 
of  the  frequent  involvement  of  two  or  more,  and 
sometimes  all,  in  a  given  case.     For  this  reason  ii 
will  be  necessary  to  consider  all,  though  it  is  the 
arch  aneurisms  that  will  be  especially  considered. 
Symptoms  may  be  subjective  and  objective,  or 
there  may  Ije  no  symptoms  at  all,  for  the  largest 
aneurism  may  exist  without  causing  any  symptoms, 
physical    or    otherwise,    to    indicate    its    presence. 
Death,  sudden  or  prolonged »  due  to  rupture,  may 
ensue  without  any  intimation  whatever  of  its  pres- 
ence* 

Dyspnea  or  cough  is  the  earliest  and  most  con- 
int  symptom  of  aneurism. 
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Percussion,  except  in  superficial  sacs,  is  more 
certain  than  with  large  and  deep-seated  sacs,  but  it 
is  uncertain  with  all. 

Systolic  bruit  over  the  sac  is  one  of  the  most 
positive  indications  of  aneurism.  Heart  and  radial 
pulse  indications  negative. 

Tracheal  tugging  is  inconstant,  but  found  in 
about  10  per  cent,  of  the  cases. 

Palpation  upon  an  eroded  or  bulging  chest  is  al- 
most positive,  but  pulsation  in  the  episternal  space 
is  not  always  so.  It  may  usually  disappear  as  the 
result  of  increased  coagulum. 

Pain,  dyspnea,  dysphagia,  paralysis  and  spasnt 
may  result  from  pressure.  The  pupils  may  be  un- 
equal as  the  result  of  pressure  upon  the  sympa- 
thetic. 

Displacement  downward  of  the  heart  may  be  for- 
ward or  to  the  left.  Pain  is  due  to  pressure  on. 
intercostal  nerves,  or  branches  of  the  brachial 
plexus,  and  will  follow  the  course  of  the  nerves, 
with  tenderness  especially  to  the  left  of  the 
sternum.  There  is  not  so  much  pain  if  the  tumor 
grows  inward,  but  with  dyspnea  and  cough  the  pain 
is  rather  constant  and  radiates,  with  dull  heavy 
sensation  which  changes  with  body  position  with 
the  larger  sacs.  The  chest  wall  becomes  more 
prominent  and  the  hard  structures  overlying  the 
sac  are  absorbed. 

Dysphagia  may  be  indicated  by  food  being  im- 
mediately regurgitated  upon  entering  the  stomach. 
It  may  be  due  to  direct  pressure  upon  the  stomach 
or  reflex  disturbances  of  the  splanchnic  nerves,  and 
diarrhea  or  constipation  may  result. 

Diagnosis  is  uncertain,  many  times  even  with  the 
aid  of  the  X-ray.  X-ray  expansile  pulsation  is  not 
always  a  pathognomonic  sign  of  aneurism,  though 
it  is  more  certain  in  the  small  than  the  large 
sacs.  Such  expansile  pulsation  may  indicate  medi- 
astinal neoplasm.  As  the  X-ray  will  detect  many 
aneurisms  in  their  earlier  development,  much  good 
may  be  expected   from   its  use,  because  it  is  the 
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smaller  sacculated  furm  that  offers  the  greatest  oi> 
portimity   for  surgical   remedy. 

Dysfitea,  cough,  deep-seated  pain  in  the  chest  and 
many  other  chesl  symptoms,  justify  the  use  of  tlie 
X-ray. 

Differ cnhai  diagnosis  is  exceedingly  difficult  with 
regard  to  the  following  conditions:    (1)  aneurism 


Fig,   3.— Exposed  heart   and  blood-vessels    (Deaver). 

of  the  arch:  (2)  innominate;  (3)  arch  and  in- 
nominate; (4)  carotid  artery  common;  (5)  sub- 
clavian artery:  (6)  innominate  and  carotid;  (7) 
innominate  and  subclavian;  (8)  carotid,  innominate 
and  subclavian;  (9)  arch,  carotid,  subclavian  and 
innominate. 

The  X-ray  may  show  any  of  the  following  con- 
ditions: Sinuses  of  \'alsalva  and  all  forms  of 
mediastinal  neoplasm  and  cysts,  sucli  as  widening 
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due  to  aortic  dilatation,  aneurism,  tuberculosis, 
carcinoma,  sarcoma,  Hodgkin's  disease,  fibroma, 
lipoma,  enlarged  thymus,  dermoid  and  other  cysts. 
Any  one  may  be  overlookefl  by  anterior  or  pos- 
terior exposure,  but  may  be  delected  by  a  lateral 
exposure. 


Fic.  4.- 


-  Posterior  view  of  lungs  and  blood- vessels 
(Deaver). 


Pulsation  of  pulmonary  vessels  may  simulate 
late  aneurism. 

Causes  of  aneurism,  such  as  syphilis,  tubercu- 
culosis,  neoplasms  (malignant  or  non-malignant), 
rupture,  injury  and  over-taxation  of  blood  capacity 
must  be  considered  both  in  diagnosis  and  treatment, 
for  those  aneurisms  due  to  syphilis  are  supposed 
to  occasionally  yield  to  sypliilitic  remedies,  and  tiiey 
should  he  given  to  the  degree  of  tolerance  for  sevr 
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cral  weeks  before  an  aneurism  tn  a  syphilitic  should 
be  subjected  to  an  operation  of  any  character. 

Aneurisms  of  the  arch,  like  those  of  other  vessels, 
have  been  known  to  result  in  spontaneous  healing. 
It  is  therefore  advisable  to  subject  patients  witti 
aneurism  of  any  variety  to  such  treatment  as  rest, 
change  of  habits,  diet,  occupation  and  environment 
for  a  similar  period^  even  without  a  syphilitic  his- 
tory, but  KI  hnd  mercury  should  be  given  for  a 
reasonable  time  to  all  suffering  from  aneurism  due 
to  any  cause. 

Arterio-vcnous  anastovwsis,  due  to  injury,  dis- 
ease, or  congenital  defect,  may  be  determined  by 
the  presence  of  CO*  in  the  blood.  Dr.  J.  E.  Griewe 
recently  informed  me  of  this  discovery  at  the 
Charite  Hospital,  Berlin,  in  a  patient  with  supposed 
congenital  perforation  of  the  septum-  This  is  an 
ijnportant  discovery,  but  there  is  no  record  of  any 
attempt  having  been  made  to  discover  this  gas  in 
the  blood  of  patients  known  to  possess  an  aneurism, 
and  especially  known  to  have  an  arterio- venous 
anastomosis  of  any  character  due  to  any  cause. 
Possibly  CO2  cannot  be  found  in  arterial  blood  be- 
fore it  passes  an  arterio- venous  opening,  because 
it  would  be  carried  beyond  with  the  blood  current. 
If  this  should  prove  to  be  so,  the  location  of  such 
an  anastomosis  could  be  determined  in  the  extremi* 
ties  without  other  indications.  Blood  below  would 
contain  CO,  while  that  above  such  an  opening 
could  not  The  opening  would  necessarily  be  located 
between  the  two  points  of  puncture.  With  such  an 
opening  in  the  aorta  before  the  origin  of  the  in- 
nominate, the  entire  vascular  system^  except  the 
coronary  arteries  would  contain  CO,.  But  if  the 
opening  is  distal  to  the  subclavian  the  rule  of  the 
absence  of  CO2  should  obtain  with  blood  in  the 
branches  of  the  aortic  arch. 

Not  all  animals  have  a  pure  arterial  blood,  that 
of  many  being  arterial  and  venous  blood  mixed 
throughout  its  circidation,  and  there  is  no  apparent 
reason  why  those,  such  as  mammals,  which  have  a 
pure   arterial   blood,   should   not   live   and   become 
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thoroughly  adjusted  to  a  mixed  arterial  and  venous 
blood.  These  questions,  however,  if  not  already 
settled  may  soon  be  settled  by  experimental  sur- 
gery, and  the  finding  may  prove  to  be  of  great  bene- 
fit in  vascular  surgery. 


/  'f    J^^M        ^^^flH^m. 

'ff        ^m               ^^^^B^P 

*TPi# 

Fig.   5. — Exposed   heart    and    Moo<I-vesscU,   anterior   view 
(Deaver). 


SURGERY. 

a.  Distal  ligation. 

b.  Filipunctore. 

c.  En d o-a n eu ri smor r ha p h y . 
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Dista!  ligation  has  been  applied  to  the  subclavian, 
innominate,  ccinmon  carotid »  and  common  carotid 
and  subclavian  arteries  for  aneurism  of  the  arch 
and  its  branches. 

The  common  carotid  artery  was  ligated  for  an- 
eurism and  other  purposes  789  times  before  1878, 
with  a  mortality  of  4^/^  per  cent.  Other  arteries 
have  been  ligated  as  follows  in  frequency: 

Irternal   carotid 18  times 

External   carotid    , , . , 91  times 

Innominate   16  times 

Subclavian,  first  division 19  limes 

Srbclavian,  second  division 13  times 

Siihclavian,  third  division   ,  . 237  times 

Innominate  and  subclavian 16  limes 

From  1878  to  18%  there  have  been  21  cases  of 
arch  aneurism  treated  by  ligation  of  the  common 
carotid  and   subclavian  arteries. 

Distal  ligation  has  been  done  rather  promiscu- 
ously, because  of  inability  to  determine  the  origin 
and  character  of  the  lesion.  It  is,  however,  known 
that  a  few  aneurisms  of  the  arch  and  its  branches 
have  been  cured,  while  more  have  been  benefited, 
and  still  more  not  benefited  at  all. 

This  very  great  discrepancy  is  no  doubt  due  to 
the  promiscuous  application  of  ligature,  for  if  the 
condition  could  have  been  more  properly  deter- 
mined the  results  would  have  been  better,  as  they 
should  now  be  by  the  more  modern  and  positive 
means  for  diagnosis. 

Ligation  for  aneurism  of  thoracic  vessels  was 
suggested  by  the  results  of  distal  ligation  for  an- 
eurism in  the  vessels  of  the  extremities.  Dogs 
have  survived  the  ligation  of  both  common  caro- 

14 


lids,  and  vertebrals  and  man  has  been  known  to 
survive  the  simultaneous  ligation  of  both  common 
carotids,  and  with  interval  ligation. 

Ligation  of  one  subclavian  or  one  common  caro- 
tid and  one  subclavian  and  one  common  carotid  has 
been  done  frequently  with  now  but  a  small  mor- 
tality, and  without  the  loss  of  the  arm.  It  is  there- 
fore reasonable  to  suppose  that  both  subclavian 
arteries  may  be  ligated  simultaneously  without  in- 
creased mortality  or  jeopardizing  the  life  or  the 
arms.  Perhaps  both  subclavian  arteries  and  one 
common  carotid  artery  may  be  ligated  without 
fatality,  possibly  both  subclavian  and  both  common 
carotids. 

These  suggestions  are  important,  because  the 
question  of  the  surgical  treatment  of  aneurisms  of 
these  vessels,  with  or  without  involvement  of  the 
arch,  may  be  more  definitely  settled.  Possibly  its 
solution  may  lie  in  the  sacrifice  of  one  and  the 
anastomosis  of  the  odier  conmion  carotid  or  sub- 
clavian arteries  or  both,  or  anastomosis  to  what- 
ever live  artery  or  vein  be  convenient. 

It  has  been  proved  that  certain  arteries  may  be 
successfully  anastomosed  with  their  associated  or 
other  veins  or  arteries  and  the  circulatory^  function 
of  each  permanently  preserved.  This  fact  may  be 
an  aid  io  applying  the  necessary  surgical  technique 
to  the  cure  of  aneurism  of  the  aorta  and  other 
arteries. 

Distal  ligation  is  applicable  for  all  forms  of  an- 
eurisms, and  is  the  operation  of  choice  for  those 
which  cannot  be  sutured,  or  into  which  wire  should 
not  be  introduced. 

Ligattmi  of  the  innoimnaie,  or  subclavian,  or  one 
common  carotid  artery  at  its  origin  may  not  only 
cure  an  aneurism  involving  them,  but  it  may  also 
be  curative  with  certain  forms  (probably  saccu- 
lated) of  aneurism  in  any  portion  of  the  arch,  es- 
pecially when  it  is  proximal  to  the  origin  of  the 
vessel  Hgated. 

Innotmnate. — The  location  of  the  sac  and  open- 
ing into  the  innominate  vessel  vary  greatly;   those 
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behind  the  vein  and  in  the  posterior  wall  being  in- 
accessible.  Indeed  there  is  a  great  question  of  the 
propriety  of  ever  resorting  to  such  a  critical  opera- 
tion as  suture  of  an  aneurism  in  an  artery  that  can 
be  cured  by  ligation  with  a  mortality  probably  less. 
Time  will,  however,  determine  this  question,  so  it 
is  with  the  carotid  and  subclavian  arteries,  when 
they  are  alone  involved,  because,  as  has  been  stated, 
their  ligation  will  many  times  result  in  a  cure. 

Hemorrhage  foUimnng  distal  ligation  for  an- 
eurism of  the  aortic  arch,  innominate,  or  subclavian 
artery,  or  any  of  their  combinations,  is  due  to  the 
size  or  manner,  or  both,  with  which  the  ligature  has 
been  applied,  infection  or  the  pathologic  condition 
of  the  walls  of  the  vessels  involved. 

Methods  of  applying  the  ligature  vary  greatly 
and  are  no  doubt  responsible  for  the  greater  number 
of  hemorrhages.  It  is  evident  that  the  diameter  of 
the  ligature  has  been  too  small,  regardless  of  the 
kind  of  material  of  which  it  was  composed.  Liga- 
tures of  whatever  material  should  correspond  in 
size  with  the  vessel  they  are  to  surround. 

That  more  than  one  ligature  should  be  applied  to 
the  aortic  branches,  their  immediate  branches,  and 
vessels  supplying  important  organs  for  any  pur- 
pose, there  can  be  no  question,  even  though  the  use 
of  but  one  has  prevailed. 

But  when  ligation  is  to  be  done  for  aneurism, 
not  only  two,  but  three,  four,  or  five,  may  b^  neces- 
sary to  serve  the  purpose  best. 

The  accompanying  illustrations  will  serve  for 
after  demonstrations  of  the  use  of  the  ligature. 

1,  Shows  the  first  step  in  the  application  of  liga- 
ture so  long  in  vogue. 

2,  Defines  the  double  ligature,  which  is  seldom 
employed,  but  which  should  so  far  as  possible  al- 
ways be  applied  to  the  vessels  of  the  leg  and  fore- 
arm. 

3,  Shows  three  ligatures,  the  middle  one  com- 
pletely closing  the  lumen,  while  the  other  two  but 
partially  do  so.       They  should  be  applied  to  the 
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subclavian,  common  carotid,  axillary,  and  common 
iliac  arteries. 

4.  Illustrates  a  location  which  a  ligature  should 
never  occupy,  especially  in  large  vessels. 

5.  Represents  the  position  that  a  single  ligature 
should  occupy  for  occlusion  of  any  vessel  near  its 
origin. 


H^ 


\t 


Fig.  6. — Methods  of  applying  ligatures    (Ricketts). 


6.  Might  be  termed  a  compound  ligature,  and  is 
most  applicable  when  it  is  necessary  to  occlude  the 
larger  vessels,  such  as  the  innominate,  subclavian 
and  common  iliac. 

The  principle  involved  in  the  use  of  Nos.  3  and  6 
is  to  lessen  the  amount  of  the  volume  of  the  blood 
before  it  reaches  the  point  of  occlusion.  Ligature 
No.  2  is  not  drawn  so  tightly  as  ligature  No.  1,  and 
therefore  only  partially  occludes  the  vessel,  while 
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it  is  completely  occluded  by  ligature  No.  L  The 
^nds  of  the  vessel  are  thereby  made  funnel  shape. 

The  same  result  is  obtained  in  No.  6,  but  more 
ligatures  are  necessary,  because  of  the  greater  size 
of  the  vessel  Each  ligature  may  be  adjusted  with 
a  needle  passed  through  the  soft  structures  imme- 
diately overlying  and  in  close  contact  with  the 
vessel 

The  funnel  shape  induces  a  more  rapid  formation 
of  the  blood  clot  and  distributes  the  blood  pressure 
more  equally  upon  the  ligatures. 
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Aneurism  of  the  aortic  arch  is  usually  of  such  a 
character  as  to  destroy  the  anatomical  arrangement 
of  the  first,  second  and  third  divisions,  except  pos- 
sibly in  the  early  developineiu  of  the  sacculated 
variety,  with  bnt  a  small  opening  in  the  sac. 

Aneurism  of  the  aortic  arch  was  first  treated  by 
ligature  of  the  right  common  carotid  artery  by 
Hobart  ( 18J9),  but  it  was  supposed  to  be  done  for 
innominate  aneurism.  The  patient  died  on  the 
sixteenth  day.  Wipeau  (1868)  deliberately  ligated 
the  common  carotid  for  an  arch  aneurism,  lived 
five  months,  and  the  sac  was  solid  wnth  fibrin. 
Heath  (1872)  reported  one  case  in  which  ihe  pa- 
tient lived  four  years  then  ruptured  suddenly; 
Cockle  (1872)  one,  lived  one  year;  Holmes  (1875) 
one,  alive  at  thirteen  months;  Annandale  (1875) 
one,  alive  at  seven  months;  Bryant  (1876)  one, 
died  on  the  tenth  day;  and  Spier,  one»  who  died 
on  the  thirty-fourth  day,  Wyelh  says  that  ligation 
of  the  common  carotid  artery,  for  arch  aneurism, 
is  not  in  be  advised. 
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Personal  reports  are  limited  alone  to  distal  liga- 
tion,  with  all.  the  immediate  results  were  remark- 
ably beneficial,  and  equally  so  with  one  for  five 
years.  They  were*  to  say  the  least,  encouraging^ 
whether  the  lesion  was  in  the  arch  alone  or  in  one 
or  more  of  its  branches,  or  both,  or  whether  there 
was  an  absence  of  aneurism  in  either. 


Fig.  7, — The  arch  of  the  aorta,  the  great  vessels  springing 
from  it  and  their  relations  to  e«ich  other.  The  three  swr- 
Kical  divisions  of  the  suhclavian  arteries  and  their 
tranches.  The  average  arrangement  dednced  from  care- 
fully measured  dissections  of  26  subjects — one-half  of 
each  sex.  (Figure  reduced  from  life-size  drawing.) 
(Wyeth,) 

It  is  to  be  regrette<l  that  autopsies  were  not  made 
in  each  case,  that  the  diagnosis  might  have  been 
proved  or  disproved,  and  that  the  true  pre-  and 
post-operative  pathology  could  have  been  deter- 
mined. 

Case  I, — Mr.  Babb.  patient  of  Dr.  IL  A.  Beeson, 
Leesburg,  O.,  white,  age  twenty-fivt,  weight  150;  oc- 
cupation, blacksmith  and  wagonmaker.  No  specific 
history;  complained  for  several  months  with  the 
usual  symptoms  of  aneurism  of  the  arch.  Diagno- 
sis verified  by  several  competent  physicians. 

He  had  become  somewhat  emaciated  and  com- 
pletely incapacitated  for  his  work.  During  1895 
two  kangaroo  tendons  were  applied  to  both  the 
right  common  carotid  and  subclavian  arteries,  con- 
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stuning  but  ten  minutes'  lime  under  chloroform  nar- 
cosis.  He  recovered  from  the  operation  without 
shock,  remaining  in  bed  but  about  fifteen  days,  when 
he^  returned  to  his  home  by  rail^  sixty  miles  distant 
His  condition  improved  rapidly,  so  that  he  resumed 
part  of  his  work  at  the  end  of  four  months.  He 
gradually  resumed  the  duties  of  both  his  occupa- 
tions. He  continued  in  a  most  excellent  condition 
for  about  five  years,  at  the  expiration  of  which  lime 
he  was  found  dead,  sitting  on  the  seat  in  an  out- 
house near  by,  as  the  result  of  probable  rupture. 
The  family  would  not  consent  to  an  autopsy. 

Case  H. — ^Mr.  Artman,  white,  about  fifty  years 
of  age,  Somerset,  Ky.,  patient  of  Dr.  L  S.  Warren, 
occupation  that  of  a  conductor  on  the  Mexical  Rail- 
road, entering  the  city  of  Mexico,  He  gave  a  his- 
tory of  aortic  arch  aneurism  of  several  months' 
duration,  without  sv-philitic  complication.  He  could 
not  lie  down,  slept  in  a  chair,  lost  weight  and  appe- 
tite, while  symptoms  increased  in  severity.  During 
September,  UX)1,  two  kangaroo  tendons  were  ap- 
plied to  both  the  right  common  carotid  and  subcla- 
vian arteries  within  twelve  minutes*  time,  under 
chloroform  narcosis.  He  could  thereafter  lie  prone 
upon  the  bed,  cough  and  pain  ceased,  and  he  left  for 
home,  180  miles  distant,  on  the  tenth  day. 

Improvement  was  rapid,  and  he  returned  to  woi:k 
after  a  few  weeks,  but  died  on  December  8,  1901, 
with  pneumonia,  contracted  while  exposed  without 
his  coat. 

Case  III. — Mrs.  Metcalfe,  Brocksville,  Ky.,  white, 
housewife,  aged  fifty-six,  well  nourished,  suffered 
for  about  eighteen  months.  On  December  13,  1903, 
under  chloroform  narcosis  by  her  physician^  Dr, 
Corliss,  two  broad  kangaroo  tendons  were  applied 
to  each  the  right  common  carotid  and  subclavian  ar- 
teries, occupying  but  twelve  minutes*  time. 

She  improved  rapidly,  soon  being  able  to  leave  her 
bed  and  chair,  which  she  had  occupied  for  several 
months.  She  remained  comfortable  for  about  five 
months  after  operation,  when  she  rapidly  declined 
to  a  fatal  termination  during  May,  1904, 

The  radial  pulse  continued  manifest,  but  faint. 
The  subclavian  probably  had  two  origins.  Consent 
for  an  autopsy  could  not  be  obtained. 

Case  1\^— Morton  Barnes,  patient  of  Dr.  R.  E. 
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Holmes,  Leesbiirg,  O.,  male,  white,  thirty-eight  years 
old,  six  feet  high  and  170  pounds  in  weight,  occupa- 
tion that  of  a  civil  engineer  in  the  Rocky  Mountains. 
Specific  history  of  twelve  years.  Began  to  complain 
with  shortness  of  breath  about  February,  1908,  and 
dyspnea  followed  with  the  usual  symptoms  of  aortic 
aneurism.  The  tugging  of  the  trachea  and  inces- 
sant hacking  cough  were  severe ;  appetite  was  poor, 
with  loss  of  flesh.  Pain  in  upper  chest  and  left  shoul- 
der severe.  There  was  considerable  prominence  of 
the  supraclavicular  spaces. 

I  first  saw  him  on  September  9,  1908,  when  one 
No.  2  chromicized  catgut  was  applied  to  each  the 
right  common  carotid  and  subclavian  arteries,  con- 
suming but  twelve  minutes*  time  under  chloroform 
narcosis. 

There  was  practically  no  shock,  and  he  improved 
rapidly  yntil  September  21,  or  for  eleven  days,  when 
the  sac  suddenly  ruptured,  resulting  in  death  within 
fifteen*minutes.  During  the  eleven  days  intervening 
the  cough  ceased,  appetite  returned,  shortness  of 
breath  disappeared,  and  he  expressed  himself  as 
feehng  more  comfortable  than  he  had  for  several 
weeks.  He  persisted  in  sitting  erect  in  bed  after  the 
fourth  or  hfth  day,  though  advised  not  to  do  so. 
Rupture  occurred  in  an  attempt  to  sit  erect.  Con- 
sent could  not  be  secured  for  an  autopsy.  Would  the 
result  have  been  different  had  two  ligatures  been 
applied?  Was  not  hemorrhage  due  to  but  one  liga- 
ture ? 

Two  of  the  four  personal  cases  developed  while 
the  subjects  were  pursuing  their  vocations  at  alti- 
tudes varying  from  4.000  to  8,000  feet,  W'hether 
these  four  cases  had  an  aneurism  of  the  arch  or  its 
branches,  one  or  all,  will  never  be  known,  but  all 
the  symptoms  to  indicate  aneurism  of  the  arch  were 
present.     X-ray  was  not  applied  to  either. 

The  innominate  artery  was  first  ligated  by  Mott 
(1818  K  the  patient  living  twenty-five  days.  Wick- 
ham  (1829)  also  did  it,  Tw^enty-three  such  opera- 
tions were  made  before  1878. 

Jacobsthal  (Centralblait  /,  Ghirurgie,  August  23, 
1902)  reports  a  case  of  aneurism  of  the  innominate 
artery,  treated  by  ligation  of  the  common  carotid  ar- 
tery, with  death  of  the  patient  at  the  end  of  fifty- 
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one  days,  no  improvement  having  been  noticed.  He 
concludes  that  the  operation  probably  increases, 
rather  than  lowers,  the  intravascular  pressure. 

Of  94  cases  collected  by  Poivet»  7.4  per  cent,  were 
cured ;  of  23  cases  collected  by  this  writer,  13  were 
partially  relieved  by  distal  ligation,  but  in  no  case 
was  the  patient  under  observation  for  a  longer  per- 
iod than  one  year,  and  in  no  case  was  a  definite  cure 
recorded. 

The  innominate  mortality  is  said  to  be  557  per 
cent.  Of  33  cases  treated  by  methods  other  than 
distal  ligation,  15  were  improved,  and  one  patient  in 
whom  filipynctiire  and  electrolysis  were  used,  died 
at  the  end  of  three  and  a  half  years,  the  autopsy 
proving  that  the  aneurism  had  been  cured.  (P/ii/a- 
deil^hia  McdkalJournui  February  14.  1903,  p.  309.) 
The  following  cases  have  also  been  reported :  Wick- 
ham  (1829),  one  recovered,  lived  five  months;  Ri- 
geon  (1829),  one  recovered,  lived  four  months,  died 
of  other  cause,  sac  filled  with  fibrin;  Key  (1830), 
one,  died  in  four  hours;  Fearn  (1836),  one,  recov- 
ered, lived  two  years;  Dohlhoff  (1857)  one,  died  on 
fifth  day;  Pirogoff  (1837)  three,  one  death;  Hat- 
ton  (1842),  one,  hemorrhage  twenty-second  day, 
death;  O^Shaughnessey  (1843),  one,  hemorrhagic 
tenth  day,  death;  Rossi  (1844),  one,  death  sixth 
day;  Campbell  (1845),  one,  death  on  nineteenth 
day;  Heath  (1865),  one.  recovered,  died  1869,  nip* 
tured;  Hutchison  (1866),  one,  died  in  forty-one 
days;  Hewson  (1867),  one,  died  in  twelve  days; 
Mennder  (1867),  one,  death  fifth  day;  Hodges 
(1868),  one,  hemorrhage  eighth  day,  death;  Sands 
(1868),  one,  lived  thirteen  months,  improved; 
Holmes  (1870),  one,  hemorrhage  on  fifty-seventh 
day:  Durham  (1872),  one,  death  sixth  day,  shock; 
Doughty  and  Mott  (1875  and  1876).  one,  recovered, 
lived  several  years;  Eliot  (1876),  one,  death 
twenty-seventh  day;  Wier  (1876),  one,  death  on 
eleventh  day,  hemorrhage. 

From  1878  to  1896  there  has  been  one  case  of 

aneurism  of  the  innominate  artery  treated  by  liga- 

tion  of  common  carotid  and  subclavian  arteries.  Of 

seventeen  cases  treated  bv  ligation  of  the  common 
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carotid,  twelve  died  from  cperation  and  two  were 
cured. 
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Aneurism  of  the  subclavian  was  first  treated  t)y 
ligation  of  the  common  carotid  by  Liston  (1838). 
Only  three  operations  of  this  character  were  made 
for  this  purpose  before  1878. 

The  origin  of  the  left  subclavian  and  its  direction 
explain  why  it  is  rarely  affected. 

Liston  (1838)  reports  a  case  of  ligation  of  this 
character  which  died  on  the  thirteenth  day.  Parker 
(1863)  did  one,  resulting  in  death  from  hemarrhage 
on  the  forty-second  day,  and  Mott  (1868)  one  in 
which  the  patient  lived  but  twenty-three  days,  and 
died  as  the  result  of  pulmonary  hemorrhage. 

Common  Carotid. — The  position  of  the  left  com- 
mon carotid  brings  it  third  in  frequency,  being  only 
involved  with  the  innominate. 

Aneurism  of  the  common  carotid  artery  was  first 
treated  by  ligature  by  Coates  (1816),  who  ligated 
the  common  carotid  for  aneurism  w^ithin  it,  with 
death  on  the  seventy-first  day;  Lyford  (1818),  one 
resulting  in  a  cure,  iiosh  ( 1827)  reports  one  cured 
by  ligation;  Cooper  (1840),  one  resulting  in  cure. 
Hunter  ( 1843)  also  reports  one  resulting  in  a  cure. 
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Voa  Balassa  (IBU)  and  Balhngal  (1854)  eadi  did 
so  for  the  same  purpose,  and  with  tbe  same  result ; 
Samds  f  1871  k  one  restthiiig  in  cure,  mth  sltgfal  par- 
alysis upoa  right  side;  and  Frothiiigliam  (1875) 
reports  ooe  cured,  but  voice  pennanently  impaired. 
Amtmrism  of  the  aortic  arch  and  timotiiiiiate  ar- 
tery was  first  treated  by  ligation  of  the  common  car- 


Ft«^,  8. — ^Arch  of  the  aortx  ReUttons  of  the  great  vessels 
when  the  ri^ht  subclavian  is  derived  from  the  descend- 
ing ponton  i»f  the  arch.  (Reduced  from  a  Iife-s«c 
d  ra  w  ing- )      { W'y  eth. ) 

odd  arter)'  by  Btckersteth  ( 1864),  There  have  been 
but  three  operatiotis  of  this  character  made  for  this 
purpose  before  1878. 

Ensor  (1874)  did  one,  but  death  ensued  on  the 
sixtv-fifth  day  as  the  result  of  hemorrhage,  and 
Little  i  1876)  had  one  to  recover,  the  patient  being 
in  excellent  condition  at  the  end  of  more  than  a 
year. 

Aneurism  of  the  imtontinate  and  subclavian  or- 
teries  was  first  treated  by  tigating  the  common  car- 
otid arter>^  by  Ferguson  (1841),  and  it  is  the  only 
one  made  before  1878.  Death  resulted  on  the  sev- 
enth day  from  pneumonia. 

Aneurism  of  the  common  carotid,  innominate  and 
subclazian  arteries  was  first  treated  by  ligation  of 
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the  common  carotid  artery  by  Malgaigne  (1845), 
but  only  two  such  operations  were  made  for  this 
condition  before  1878.  The  second  was  by  Porta 
(1842),  death  resulting  within  forty  hours. 

Aneurism  of  the  innominate  and  common  carotid 
arteries  was  first  treated  by  ligation  of  the  common 
carotid  arteries  by  Evans  (1828),  and  resulted  in  a 
cure.  This  is  the  first  recorded  case  of  ligation  of 
the  common  carotid  artery  for  aneurism  of  any  of 
the  thoracic  vessels,  and  it  is  the  only  one  made  be- 
fore 1878. 

Aneurism  of  the  aorta,  common  carotid,  subckh 
man  and  innominate  arteries  was  first  treated  by  li- 
gation of  common  carotid  by  Harwell,  August  14, 
1877.  Patient  recovered,  much  improved,  Novem- 
ber 13, 1877.  Distal  subclavian  was  tied  at  the  same 
time  in  third  division.  Patient  walked  two  miles  on 
November  22,  1877,  through  some  sleet  and  ice, 
thinly  clad,  sat  four  hours  in  wet  clothes  without 
fire,  and  died  November  24,  1877.  Autopsy:  In- 
nominate right  common  carotid  and  subclavian  were 
obliterated,  no  vessel  opening  out  of  the  aneurism, 
which  was  diminished  in  size  and  consolidated. 
Though  many  aneurisms  of  this  character  have  no 
doubt  been  treated  by  ligation  of  the  common  car- 
otid and  subclavian,  this  is  the  only  one  verified  by 
autopsy. 

Filipuncture, — ^Wire  has  been  inserted  into  the  sac 
without  opening  the  chest,  but  it  would  be  more  ra- 
tional to  do  it  after  the  chest  has  been  opened,  be- 
cause the  character  of  the  aneurism  can  better  be 
determined  and  the  dangers  of  the  wire  entering 
the  main  arterial  channels  better  avoided. 

A  small  hollow  needle  is  introduced  through  the 
first,  second  or  third  right  or  left  intercostal  space 
into  the  sac.  A  few  drops  of  blood  are  permitted  to 
escape.  A  No.  37  gold,  silver  or  annealed  steel  wire 
is  then  introduced  through  the  needle  into  the  sac; 
when,  a  sufficient  amount  has  been  inserted  it  is  cut 
and  the  end  forced  into  the  sac  with  a  thrust  of  a 
square-pointed  stylet.  Catgut  was  substituted  for 
wire  in  one  case. 
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The  amcunt  of  wire  depends  on  the  size  of  the 
sac.  As  much  as  sixty  feet  has  been  introduced. 
One  or  two  milliamperes  of  electricity  may  be  ap- 
plied advantageously  in  producing  coagulation  of 
the  contents  of  the  sac. 

The  size  of  the  wire  should  be  but  slightly  less 
than  the  lumen  of  the  needle,  and  the  entire  opera- 
tion should  be  conducted  under  strict  aseptic  prin- 
ciples. 

The  point  of  puncture  of  the  cutaneous  struc- 
tures should  be  covered  with  adhesive  plaster. 
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Compression  is  done  by  directing  force  upon  the 
vessel  proximally  or  distally  to  the  sac,  or  upon  the 
sac  itself,  to  cause  coagulum  within  the  aneurismal 
sac.  It  may  be  done  with  the  finger  or  with  me- 
chanical devices  such  as  will  cause  partial  or  com- 
plete occlusion  of  the  lumen  of  the  vessel  or  sac» 
so  that  Ijoth  the  pressure  and  the  amount  of  blood 
flowing  through  them  may  be  lessened. 

Wyeth  (1878)  says  that  "direct  pressure  upon  the 
sac,  with  venesection,  rest  in  bed,  restricted  diet  and 
determination  of  both  patient  and  operator,  is  the 
surest  success  as  compared  with  all  known  methods 
of  treatment/'  and  that  "ligature  is  second  best/' 

Direct  pressure  upon  the  sac,  5  cases,  cured  4, 
died  1. 

Massage, — There  have  been  six  cases  treated  by 
n^assage  before  1878,  three  of  which  were  cured. 
Another  was  cured  by  Dutoit,  by  the  itijection  of 
ergotin  aroitnd  the  sac  subcutaneously,  and  digital 
compression,  and  still  another  by  Poland,  by  digital 
proximal  compression.  Death  from  exhaustion  fol- 
lowed such  pressure  in  one  case,  and  Verneuil  ob- 
tained improvement  tn  a  case  by  this  method,  lie 
condemns  the  introduction  of  wire,  horsehair,  acu- 
puncture, galvanic  puncture  and  injection  into  the 
sac,  pressure  on  cardiac  or  distal  side,  and  massage. 

Stibclcnnmi — Vahatvas   method    (more   or   less 


niodifiecl),  14  cases,  cured  7;  improved  and  in  pro- 
cess of  cure  when  lost  sight  of,  2;  5  died;  no  vene- 
section in  4  of  5  fatal  cases;  1  successful  case  mod- 
ified by  direct  pressure. 

Ancurisnwrrhaphy  of  distal  i'essi*ls  having  been 
{iuccess fully  accomplished*  there  should  be  no  hesi- 
tancy in  applying  it  in  further  attempts  to  cure  inter- 
nal  aneurisms  that  have  not  been  or  cannot  he  cured 
by  other  methods.  Continued  experimental  cardio- 
vascular surgery  will  sooner  or  later  determine  the 
necessary  technique.  It  will  no  doubt  prove  the  as- 
sertion  that  the  aortic  blood  current  may  be  success- 
fully diverted  from  the  proximal  to  the  distal  end 
through  one  or  more  distal  tubes  while  aortic  aneu- 
rismorrhaphy  is  being  done. 

Positive  f^rcssitrc  by  means  of  the  vacuum  cham- 
ber may  be  a  valuable  adjunct  in  doing  intrathoracic 
surgery.  It  has  already  given  evidence  of  efficiency, 
but  sufficient  work  has  not  been  accomplished  with 
it  to  warrant  the  statement  that  this  character  of 
intrathoracic  surgery  cannot  be  done  without  it,  Toa 
much  was  done  before  its  discovery  to  warrant  such 
a  statement. 

Ex f*I oration  of  the  heart  with  the  aorta  and  its 
vessels  may  be  made,  first,  to  determine  the  charac- 
ter of  their  lesions.  This  is  not  an  impossibility,  and 
should  be  done  in  all  cases  in  which  suture  or  the 
intniflnction  of  wire  is  contemplated.  With  the 
proper  lechnique  this  shouhl  not  be  any  more  awe- 
inspiring  than  many  other  operations, 
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The  scfection  of  an  anesthetic  is  of  the  greatest 

importance,  whether  it  should  be  by  inhalation, 
spinal  or  <iubcutaneous  injection  must  yet  be  deter- 
mined. Chloroform  is  probably  the  one  of  choice, 
as  the  solution  of  the  question  now  rests.     Surely 
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the  one  causing  the  least  excitement,  struggle  and 
vomiting,  would  be  preferable.  Ether  vapor  mixed 
with  air  injected  into  the  kings  by  means  of  a  tube 
inserted  into  the  trachea  has  been  found  to  be  best 
of  all  methods  for  intra-thoracic  surgery.  Respira- 
tory function  may  be  maintained  indefiuitcly  with- 
out expansion  and  contraction  of  the  lungs. 

Pre-operatire  treat nunt,  such  as  w\\\  add  to  the 
resistance  of  shock  and  lessening  of  arterial  tension, 


Fig.  9. — Sacculated  aneiiristn  arising  within  the  sinus  of 
Valsalva  and  involving  the  intLTvcntriciilar  septtini  (Gib- 
son). 

is  a  most  important  factor  in  vascular  surgery  of 
this  character,  and,  when  possible,  should  always  be 
instituted  for  a  considerable  length  of  tinu%  and 
should  iticlude  the  preparation  of  the  patient  for 
immediate  operation  and  whatever  constitutional 
treatment  may  be  indicated,  especially  that  for  syph- 
ilis. 

Technique— 1l\w  removal  of  the  manubrium,  af- 
ter separating  or  dividing  the  entk  of  the  clavicles 
and  costal  cartilages  with  forceps,  may  be  easily  ac- 
complished by  an  osterj-penosteo-cartilaginous  flap 
to  the  right  or  left.  This  will  expose  the  heart,  aor- 
tic arch  and  its  branches  sufficiently  for  a  most  sat- 
isfactory examination  of  them.  If  necessary,  one 
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or  both  clavicles  may  be  di\nded  m  their  middle  and 
retracted  upward,  if  this  movement  cannot  be  made 
without  it. 

The  size  of  the  opening  may  also  be  increased  by 
again  severing  the  costal  cartilages  or  ribs  on  one 
or  both  sides. 

The  internal  mamnutry  arteries  should  be  well  se- 
cured by  catgut  ligature,  and  the  bleeding  intercos- 
tal vessels  closed  in  the  same  way  or  by  forceps. 
The  application  of  forceps  or  small  catgut  should 
be  used  upon  all  of  the  smaller  bleeding  vessels,  and 
the  exposed  surfaces  kept  dry  with  gauze. 

Whenever  the  pleural  cavity  is  opened,  a  collapsed 
space  and  inflated  with  air  or  warm  water,  prefera- 
bly water,  until  the  lung  or  lungs  are  securely  it- 
tained  within  the  pleural  cavity  during  the  time  con- 
sumed in  the  operation.  If  necessary,  one  or  more 
such  bags  may  be  introduced  into  one  or  both  of  the 
free  pleural  cavities,  as  their  presence  will  not  seri- 
ously interfere  with  respiration,  even  though  one- 
half  of  the  lung  capacity  be  at  rest  during  the  time 
necessary  to  complete  the  work. 

It  is  essential  that  no  spicules  of  bone  or  carti- 
lages be  present,  because  of  the  danger  of  penetrat- 
ing the  bag.  This  danger,  however,  might  be  some- 
what lessened  by  the  use  of  a  rubber  bag  covered 
with  silk. 

The  same  mechanical  principles  apply  to  it  as  ap- 
ply to  the  bladder  or  rubber  bag  that  is  inflated  with 
air,  water  or  gas  in  a  tube  during  the  repair  of  a 
joint. 

Clamps,  right-angular  in  form,  mounted  with  rub- 
ber tubing,  may  be  applied  to  tlie  aorta  longitudi- 
nally without  closing  the  lumen  of  the  vessel  The 
blood  could  by  I  his  means  of  clamping  continue  to 
flow  in  part  during  the  procedure  of  suture,  but  it 
could  not  do  so  with  the  clamp  applied  transversely. 

The  eflfects  upon  the  heart  by  the  transverse  ap- 
plication of  clamps  to  the  aorta,  especially  the  tho- 
racic aorta,  have  not  been  observed.  How  long  it 
would  continue  to  beat  is  uncertain  ;  it  would  prob- 
ably cease  at  once.     It  might  do  so  for  a  greater 
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length  of  time  if  the  vena  cava  were  included  within 
the  aortic  clainp»  for  the  amount  of  blood  to  pass 
through  the  heart  would  probably  then  be  equalized. 
With  the  costal  and  visceral  pleura  firmly  blended 
by  adhesions  sufficient  lo  obliterate  the  upper  tho- 
racic cavity,  less  difficulty  will  be  encountered  in 
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10. — Posterior  view  of  the  heart  and  blood-vessels 
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maintaining  respiration  while  the  work  is  being  pros- 
ecuted. Such  a  patbologic  condition  will,  however, 
add  somewhat  to  the  difficulty  of  doing  the  work, 
Jn  the  main  such  adhesions  are  advantageous  with 
this  as  with  many  other  intrathoracic  operations. 

Transfusion  into  any  vessel  temporarily  out  of  the 
cardiac  circle   can  be   done   successfully   in   many 
cases,  and  this  seems  an  opportune  place  to  do  it. 
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May  it  not  be  possible  to  divert  the  blood  from 
the  proximal  to  the  distal  end  of  the  aorta  or  its 
branches  through  a  series  of  tubes,  while  clamps  are 
applied  transversely  to  the  vessels?  Is  it  impossible 
to  carry  the  blood  directly  from  the  tricuspid  valves 
or  proximal  end  of  the  aorta  to  the  distal  end 
through  soch  a  tube  or  series  of  tubes  to  any  por- 
tion even  of  the  abdominal  aorta?  There  should  be 
no  reason  why  the  heart  should  not  continue  to  sup- 
ply a  sufficient  amount  of  blood  through  such  a  tube 
or  series  of  tubes,  even  though  but  one-half  or  two- 
thirds  of  the  nomial  amount  could  be  forced  through 
them.  The  blood  may  be  taken  directly  from  the 
left  ventricle  by  means  of  such  a  tube,  by  inserting 
the  needle  thmitgh  the  ventricular  wall. 

Trans plaufhitj  arteries  has  made  it  possible  to 
lengthen  one  or  botli  subclavian  or  common  carotid 
arteries,  thereby  making  it  possible  to  supply  them 
from  a  much  greater  distance  from  the  heart  than 
normal  One  may  be  made  lo  supply  the  other  by 
grafting  or  anastomosis. 

Pufti  hires  made  in  the  vessel  for  the  introduction 
of  cannulfC  or  other  purposes,  may  be  quickly  and 
securely  closed  for  temporary  purposes  with  fine 
ral'tooth  forceps.  Punctures  made  by  such  teeth, 
unless  penetrating,  will  be  harmless,  otherwise  they 
may  be  more  or  less  annoying.  Mechanical  retain- 
ing forceps  are  preferable  to  finger-retaining  for- 
ceps for  this  purpose,  and  fine  needles  and  silk 
should  ahva>  s  be  used  for  such  vessel  suture.  The 
sutures  should  be  interrupted  from  one-eighth  to 
one-sizteenth  of  an  inch,  and  all  bleeding  points 
should  be  made  dry  with  gauze. 

The  fis  a  tcrgo  of  the  blood  entering  a  sac  through 
a  small  opening  from  the  vessel  is  greater  than  that 
of  the  blood  escaping  from  the  same  sac  through  the 
same  opening  into  a  vessel  from  which  it  first  es- 
caped, because  the  pressure  resulting  from  the  con- 
tractility of  the  sac  is  less  than  that  of  the  cardio- 
arterial  pressure*  This  difference  in  pressure  con- 
tinually exerted  upon  the  sac  wall  from  within  is 
probably  the  cause  of  the  increased  caliber  of  the 
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sac  The  law  governing  ffyid  pressure  obtains  with 
blood.  The  pressure  of  the  blood  within  the  sac  is 
equalized  by  that  of  the  blood  within  the  artery,  but 
the  rate  of  the  current  within  the  sac  is  less.  This 
lessened  rate  is  the  cause  of  coagulum  so  often 
within  the  sac,  and  which  is  so  often  the  cause  of 
consolidation  of  its  contents.  Circulatory  activity 
of  the  volume  of  blood  within  the  sac  is  proportion- 
ate with  the  size  of  the  opening  in  the  sac — less  with 
small  and  greater  with  large  openings. 

Resuscitation  h  so  satisfactorily  accomplished  in 
so  many  different  ways  that  it  may  prove  to  be  a 
valuable  adjunct  in  doing  aortic  surgery.  A  method 
that  will  be  certain  to  cause  the  heart  to  resume  its 
function  after  it  has  been  arrested  for  the  purpose 
of  giving  time  to  suture  an  aneurismal  opening,  is 
probably  not  impossible,  and  may  yet  be  discovered* 

Transplaniing  segments  of  the  aorta  may  also  add 
further  accomplishments  in  aortic  surgery.  With 
more  successful  methods  of  resuscitation  and  im- 
plantation, together  with  improved  general  tech- 
nique, why  should  aneurism  of  the  aortic  arch  or 
its  branches,  one  or  all.  not  be  successfully  repaired 
by  suture  or  otherwise? 

Post-operative  treatment  necessitates  the  contin- 
uation of  the  conserv'ation  of  energy  and  lessened 
blood  pressure  for  several  weeks.  Upon  the  com- 
pletion of  the  aneurismorrhaphy,  the  air  or  w^ater 
may  be  peniiitted  to  escape  slowly  from  first  one 
bag  and  then  the  other,  each  bag  to  be  carefully 
withdrawn  when  empty*  In  the  absence  of  bleeding 
of  any  character,  the  thoracic  opening  is  readily 
closed.  If,  however,  the  lungs  should  not  expand 
at  once,  the  hand  may  be  placed  over  the  opening 
in  the  thorax  imiil  they  do  so,  and  the  opening  be 
kept  closed  by  the  hand  of  an  assistant  until  the  flap 
or  hard  structures  are  replaced  and  firmly  secured 
by  wire  permanently  or  temporarily  adjusted,  kan- 
garoo tendon  being  preferable,  A  bit  of  tape  may 
be  inserted  at  the  lowest  incised  point  behind  the 
sternum  for  gravity  drainage.  The  cutaneous  struc- 
tures are  then  replaced,  with  the  point  of  the  tape 


extending  through  them.  A  compress  shoiild  be 
adjusted  over  the  entire  incised  area  and  held  in 
position  with  firm  pressure  by  adhesive  plaster. 
With  dorsal  recumbency,  every  precaution  should 
h^  directed  toward  the  prevention  of  vomiting,  hic- 
cough, and  sudden  movements  of  the  body  or  ex- 
tremities. If  necessary,  straps  should  be  employed 
for  restraint.  The  head  should  not  be  elevated,  and 
the  bowels  should  not  be  evacuated  for  several  days. 
The  food  should  be  simple,  but  nutritious^  and  all 
excitement  avoided. 

What  the  limitations  are  for  suturing  aneurisms 
in  the  aortic  arch  and  its  branches  can  be  deter- 
mined by  the  same  aggressive  surgery  that  has  sur- 
mounted so  many  other  difficulties.  The  size,  shape 
and  location  of  the  opening  and  sac,  one  or  all,  will 
have  mtich  to  do  with  securing  successful  results; 
the  more  available  will  naturally  be  the  first  to  be 
remedied,  but  those  least  so  will  in  due  course  of 
time  give  up  their  identity  to  a  successful  surgical 
attack. 

What  improvements  have  been  made  since  1878 
to  change  the  conclusions  based  upon  the  results  of 
the  various  methods,  both  medical  and  surgicali 
employed  before  that  time  for  aneurism  of  the  arch 
and  its  branches! 

The  proper  case,  time,  place  and  operator  are  all 
that  is  necessary  to  accomplish  this,  as  has  been  ac- 
complished with  many  other  seeming  impossibili- 
ties. When  these  four  essential  elements  for  success 
will  be  combined  cannot  be  predicted ;  surely,  how- 
ever, before  the  expiration  of  many  more  decades. 
The  illustrations  are  reproductions  from  Wyeth, 
Deaver,  Gibson  and  Babcock,  and  a  few  of  the  skia- 
graphs  by  Dr.  Sidney  Lange. 

A  pathologic  conrlition  might  preclude  the  possi- 
bility of  accomplishing  the  same  results  that  could 
be  accomplished  with  a  non-pathologic  condition. 
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BLOOD-VESSELS.* 

AORTA. — I N  NOM I N  ATE.— 1 NTEKCOSTAL.^ — M  EDIAS- 

TINAL. —  INTERNAL   MAMMARY. — PULMONARY 

ARTERY. — PULMONARY  VEIN. 

Surgery  of  the  thoracic  blood  vessels  other  than  for 
aneurysm  of  the  aortic  arch  and  its  branches  is 
herein  mentioned,  the  veins  being  given  the  same  con- 
sideration as  arteries,  thovigh  they  are  not  especially 
mentioned,  except  the  puhiionary  vein. 

With  the  exception- of  the  bibhography  appended  to 
the  chapter  on  Surgery  of  Aneurysm  of  the  Aortic 
Arch  and  Its  Branches,  there  are  none  to  add  to  this 
chapter,  thus  demonstrating  that  cases  of  surger>'  of 
the  smaller  intrathoracic  vessels  have  been  few  indeed. 
For  technique,  see  the  above-named  chapter. 

Internal  warn  ma  ry  arteries  are  accompanied  by  veins 
originating  from  the  first  part  of  the  subclavian  artery, 
but  they  are  divided  into  cervical  and  thoracic  por- 
tions. The  latter  is  the  only  portion  to  be  considered 
at  this  time,  and  they  pass  almost  directly  behind  the 
clavicle  downward  and  one-half  inch  from  the  sternal 
margin  to  the  sixth  interspace,  where  they  divide.  The 
thoracic  portion  therefore  originates  with  the  first  and 
ends  with  the  sixth  interspace. 

The  second  interspace  is  most  desirable  for  ligation 
of  these  arteries,  though  it  may  be  done  through  the 
first  and  third. 

Ligature  of  the  inferior  vena  cava. — Bejan  and 
Cohn  {Retiie  de  Chirurgie,  March,  1911)  state  that 
if  the  ligature  is  performed  below^  the  opening  of  the 
renal  veins,  perfect  health  may  result ;  if  the  ligature 
is  made  at  the  level  of  the  renal  veins,  including  one 
of  ihem,  toleration  occurs,  circulation  being  estab- 
lished through  anastomoses ;  ligature  immediately 
abo%*e  the  renal  veins  and  including,  usually,  the  left, 

*An  illustrated  lecture  delivered  to  students  of  the  Ameri- 
can Medical  College^  St,  Louts,  Mo.,  March  16,  1911. 
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is  also  compatible  with  life  and  even  with  excellent 
health ;  in  the  writer^s  experience  every  ligature  made 
above  the  right  suprarenal  has  been  followed  by  a  fatal 
result. 

Obliteration  of  the  vena  cava  superior  by  pressure 
of  a  mediastinal  tumor  has  been  observed,  in  a  few 
instances,  collateral  circulation  being  sufficient  to  main- 
tain  life  indefinitely. 

Thoracic  aorta, — No  attempt  has  been  made  to  su- 
ture wounds  of  aorta*  except  experimentally. 

ExpcrimefitaUy,  gradual  automatic  occlusion  of  the 
larger  vessels  has  been  successful  in  the  hands  of  J.  M.. 
Neff  (Jour,  Amer.  Med.  Assn.,  pp.  700-709,  Aug.  26» 
1911).  This  method  will  probably  be  shown  to  be  of 
great  value  in  the  treatment  of  the  thoracic  aneurysm. 
His  remarks  are  as  follows,  concerning  clamps  of  his 
own  device: 

Application. — ^The  application  is  exceedingly  simple. 
The  clamp  and  rubber  bands  are  sterilized  by  boiling, 
and  No.  1  plain  sterile  catgut  is  wrapped  in  the  end 
groove  of  one  of  the  blades.  This  must  be  carefully 
done»  three  or  four  layers  being  placed  one  on  the 
other  in  the  groove.  The  ends  of  the  gut  are  then  tied 
together  as  closely  as  the  catgut  will  permit.  If  the 
pulsation  distal  to  the  clamp  is  markedly  weakened, 
the  latter  is  removed  and  two  or  three  layers  of  gut 
wrapped  in  the  end  groove  of  the  other  blade.  The 
clamp  is  again  applied  to  the  artery,  and  two  turns  of 
No.  9  dental  elastic  hand  are  placed  around  both 
blades  in  the  groove.  A  section  of  small -sized  rubber 
tubing  or  a  single  turn  of  No.  9  elastic  band  is  slipped 
over  the  hinged  end.  the  muscles  and  fascia  then  su- 
tured with  catgut  over  the  clamp  and  the  operation 
is  complete. 

Modus  opcrandt^ — The  principle  underlying  the 
action  of  the  clamp  is  the  gradual  absorption  of  the 
catgut  between  the  ends  of  the  blades  and  the  conse- 
quent gradual  automatic  approximation  of  these  blades 
by  the  elastic  bands.  The  artery  in  the  grasp  of  die 
clamp  is  necessarily  gradually  occluded  as  the  blades 
come  together,  the  occlusion  taking  place  so  slowly 
that  the  collateral  circulation  has  an  opportunity  to 
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develop.  After  the  catgut  has  completely  absorbed 
and  the  blades  are  together,  all  tissue  in  the  grasp  of 
the  clamp  undergoes  pressure  atrophy  and  is  absorbed. 
This  we  consider  an  ideal  result :  the  vessel  cut  in  two 
and  occluded  by  the  clamp,  each  of  the  ends  tapering 
to  a  point  and  united  by  a  cord  of  firm  fibrous  tissue. 

Spondvlotherapv  {Abracus). — Boyd  {N.  V,  Med. 
Jour..  Oct,  21.  1911 J- 

In  the  British  Medical  Journal,  July  8.  1911,  Dr. 
Albert  Abrams»  of  San  Francisco,  reports  forty  cases 
of  aneur\^sm  of  the  thoracic  and  abdominal  aorta 
treated  by  his  method  of  concussion  of  the  seventh 
cerv^ical  spine.  His  method  is  practically  a  specific  in 
a  disease  which  has  heretofore  baffled  our  best  efforts, 
and  it  creates  an  epoch  in  therapeutical  medicine  and 
elevates  physiological  therapeutics  to  a  place  of  dis- 
tinction in  the  armamentarium  of  the  physician.  The 
results  of  the  discovery  have  been  achieved  in  a  few 
weeks,  and  some  of  his  patients  were  seen»  after  three 
and  four  years,  with  absolutely  no  recurrence  of  symp- 
toms. All  of  his  cases  were  far  advanced  in  the  dis- 
ease. Dr.  L.  St,  John  Hely  reported  a  case  of  aneu- 
rysm of  the  thoracic  aorta  (Medical  Record,  May  21, 
1910),  treated  by  Abram's  method.  The  aneurysm 
had  perforated  the  wall  of  the  chest.  Within  one 
week  all  the  symptoms  disappeared,  and  fourteen 
months  after  the  patient*s  discharge  he  was  as  well  as 
at  the  time  of  dismissal- 

I  shall  not  endeavor  to  detail  the  author*s  method 
of  cure  nor  its  rationale,  insomuch  as  both  arc  ex- 
haust ivelv  discussed  in  his  book,  Spondylotherapy. 

The  following  is  the  history  of  a  patient  with  atieu- 
rvsni  of  the  thoracic  aorta,  showing  symptomatic  cure 
after  treatment  lasting  about  two  weeks. 

Mrs,  H.,  aged  thirty-one  years;  duration  of  symp- 
toms, three  years.  Subjective  symptoms,  precordial 
pain,  radiating  to  head  and  left  arm.  The  painful 
paroxysms  were  accompanied  by  great  prostration. 
Dyspnea  was  constant,  and,  like  the  pain,  was  accen- 
tuated by  exertion,  emotions  or  great  altitude.  There 
was  a  troublesome  dysphagia,  insomnia  and  dysphonia. 
Objective  symptoms  :    Moderate  exophthalmos,  vascu- 
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lar  engorgement  of  face,  neck  and  hands,  notably  on 
the  left  side.  The  right  radial  pulse  was  retarded  and 
weakened.  There  was  a  slight  bulging  of  the  anterior 
chest  wall  corresponding  to  the  first  and  second  inter- 
costal spaces  on  the  left  side,  and  a  marked  area  of 
dullness  on  percussion.  The  latter  dullness  could  be 
made  to  contract  or  enlarge  in  area  at  will  by  elicita- 
tion  of  the  aortic  reflexes.  (This  is  an  important 
diagnostic  aid  in  differentiating  the  dullness  of  aneu- 
r>^smal  from  the  dullness  of  other  causes.) 

Palpation  yielded  a  slight  systolic  thrill  over  the  area 
of  aneurysmal  dullness,  A  loud  systolic  bruit  was 
heard  over  the  aneur>^smal  dullness,  which  was  propa- 
gated posteriorly  along  the  course  of  the  descending 
aorta.  There  was  an  accentuated  second  aortic  tone* 
The  heart  was  somewhat  displaced  to  the  left  and  the 
apex  beat  was  diffused  over  a  large  area  and  dimin- 
ished in  force.    Slight  tracheal  tugging  was  present. 

Treatment  was  administered  twice  daily  and  com- 
menced on  July  2,  1911,  and  continued  until  the  I7th 
of  the  same  month. 

The  following  notes  are  based  on  an  examination 
made  August  8,  1911: 

Subjective  symptoms:  Absolutely  no  pains  of  any 
kind.  Dyspnea,  dysphagia  and  insomnia  have  disap- 
peared. The  voice  is  practically  restored  and  the  pa- 
tient expresses  herself  as  being  highly  gratified  with 
the  complete  relief  from  previous  agonizing  physical 
suffering  which  this  treatmnt  has  aflforded. 

Objective  symptoms:  No  exophthalmos  or  vascular 
engorgement  of  the  head  and  extremities.  Right  radial 
pulse  no  longer  retarded  and  restored  to  normal.  The 
bulging  of  the  anterior  chest  wall  is  still  present,  but 
diminished.  The  former  aneurysmal  area  of  dullness 
is  fairly  resonant,  but  not  completely  so.  The  latter 
may  be  attributed  to  the  induration  of  the  chest  wall 
contiguous  to  the  site  of  the  aneurysm.  There  is  no 
longer  any  accentuation  of  the  second  aortic  tone,  and 
the  systolic  thrill  and  bruit  have  disappeared,  The 
apex  beat  is  not  diffused,  but  circumscribed,  and  has 
regained  its  normal  position.     The  tracheal  tugging 
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persists.  Improvement  in  strength  and  general  ap- 
pearance of  well-being  still  continue. 

There  was  no  X-ray  verification  of  the  condition  in 
this,  but  the  physical  signs  respecting  the  aneurysm 
and  the  results  of  treatment  were  absolutely  positive 
and  unmistakahle. 

While  there  is  no  desire  to  question  the  statements 
of  Abrams,  much  doubt  exists  about  his  method  being 
a  curative  measure  for  aneurysm  of  the  arch  of  the 
aorta.  His  statements  have  not  been  fully  verified. — 
B.  M.  R. 

Blood  vessels  of  smaller  variety  are  subject  to  many 
varieties  of  surgical  repair.  There  is  bardly  an  excep- 
tional cause  for  death  due  to  hemorrhage,  if  surgical 
principles  are  applied  early  enough,  %vith  proper  care. 
Complications  such  as  arise  with  hemorrhage  and  in- 
fection are  not  infrequent,  but  without  ihem  ihe  after- 
care is  minimized.  With  all  operations  upon  blood 
vessels,  recumbency  and  quietude  should  be  main- 
tained for  several  days;  coughing,  sneezing  and  all 
sudden  motions  should  be  avoided,  if  necessary  with 
the  use  of  an  opiate. 

Thromhoangttis  occurs  in  the  larger  arteries  and 
veins,  causing  them  to  become  obliterated  to  a  consid- 
erable degree,  as  when  due  to  infectious  diseases  such 
as  typhoid  fever,  etc.  The  obliteration  is  due  to  red 
obturating  thrombi,  which  become  organized,  vascular- 
ized and  canalized,  and  they  are  not  secondary  to 
gangretie.  It  occurs  more  frequently  in  arteries,  but 
whether  in  arteries  or  veins  there  is  a  dfeposition  to 
organize  and  establish  collateral  circulation. 

Syphilis  has  been  suggested  as  the  cause,  but  this 
has  not  been  proven,  so  that  its  etiolog>'  remains  un- 
discovered. Buerger  and  Kaltski  have  collected  eighty 
cases,  with  only  two  having  luetic  infection. 

Indieations  for  surgery. — Ligation  ;  arteriorrhaphy ; 
arteriotomy ;  compression. 

Ligation  may  be  required  before  or  after  severance 
through  an  incision  made  for  this  or  other  purposes. 
Secondary  hemorrhage  may  occur  with  or  without 
existing  infection,  but  when  they  do  not  occur  as  com- 
plications the  treatment  is  simple. 
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Comfresslon  of  blood  vessels  for  various  purposes 
has  been  done  in  many  ways  throughout  the  history  of 
man,  especially  for  hemorrhage. 

Matas  and  Allen  (/.  A.  A/.  A.,  vol  Ivi.  No,  4,  pp. 
233-239.  Jan.  28,  1911 )  relate  their  experiments  with 
arterial  compression.  They  have  demonstrated  that 
the  lumen  of  femoral  arteries  of  the  dog  may  be  oblit- 
erated by  clamp  for  seventy-two  hours  without  per- 
manently destroying  the  lumen. 

Christian  Fcnger  ligated  the  right  external  carotid 
artery  for  hemorrhage  due  to  gunshot  wound  through 
the  base  of  the  skull  without  avail.  He  then  ligated 
the  left  external  carotid  with  the  same  result.  He 
then  applied  a  tenij)orary  ligature  upon  the  right  com- 
mon carotid,  but  bleeding  continued.  A  temporary 
ligature  was  then  applied  to  the  left  common  carotid, 
but  bleeding  continued.  Not  until  he  permanently 
ligated  the  right  vertebral  artery  did  hemorrhage  cease. 
The  temporary  ligatures  upon  the  common  carotids 
were  removed  at  the  end  of  one  hour  and  twenty  min- 
utes, but  the  ligatures  applied  to  the  two  external  caro- 
tids and  right  vertebral  were  left  undisturbed.  The 
patient  made  an  uninterrupted  recovery.  It  has  been 
demonstrated,  on  dogs,  that  both  external  and  common 
carotids  and  the  two  vertebral  arteries  may  be  perma- 
nently ligated  w^ithout  fatality.  The  deductions  from 
these  facts  are  that  any  artery  may  be  temporarily 
excluded  for  surgical  purposes. 

Both  I'cfwe  cavae  may  be  dosed,  close  to  the  heart, 
for  several  minutes  without  death  resulting.  This  also 
obtains  with  the  pulmonary  artery. 

My  own  cxj>crtence  with  reference  to  ligating  the 
carotid  and  vertebral  vessels  in  the  dog  corroborates 
that  of  others,  Ilalsted  and  Crile  have  done  much  to 
advance  the  technique  of  cardio- vascular  surgery. 

Indications  for  Hgaiion. — Lacerations ;  incisions ; 
puntures;  aneurysm  and  hcmatemesis, 

Incisions,  intentional  or  accidental,  varj^  in  extent 
and  location,  and  are  partial  or  complete  to  severance. 
It  may  be  necessary  to  enlarge  the  opening  in  their 
overlying  structures  for  ligation  with  or  without  exist- 
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ing  infection.  When  not  complicated  by  infection  or 
hemorrhage  the  treatment  is  simple. 

Punctures  vary  in  degree  and  shape,  and  when  not 
large  enough  to  suture  it  is  impossible  to  do  so  in  small 
vessels,  both  the  proximal  and  distal  ends  should  be 
ligated,  if  necessary  enlarging  the  opening  in  the  over- 
lying tissues,  complications  seldom  arising  unless  in- 
fected, 

Aneurys^ns,  when  treated  by  proximal  or  distal  liga- 
ture, or  both,  usually  require  but  little  after-care  in 
the  absence  of  infection;  otherwise  grave  dangers  are 
to  be  apprehended,  because  of  secondary  hemorrhage 
and  gangrene.  When  treated  by  any  method  perfect 
quietude  should  be  maintained  for  ten  days  in  a  re- 
cumbent position. 

Arteriorrhaphy  has  become  a  most  favored  and  use- 
ful  surgical  procedure  for  closing  openings  in  blood- 
vessels. The  vessels  that  most  frequently  require  it 
are  the  innominate,  aorta  and  subclavian.  These,  how- 
ever, have  not  as  yet  been  attacked,  but  it  is  a  surgical 
possibility,  and  may  become  a  reality  at  any  time ;  and, 
when  not  complicated  with  infection,  hemorrhage  or 
gangrene,  are  easily  and  safely  cared  for. 

Indications  for  arteriorrhaphyK — Punctures,  inci- 
sions and  lacerations. 

Punctures  of  vessels  are  of  many  varieties  and  de- 
grees. As  a  rule,  with  the  smaller  vessels,  a  compress 
will  check  bleeding.  When  it  does  not  do  so  with 
small  or  large  vessels,  an  incision  through  the  over- 
lying tissues  is  necessary,  but  they  do  not  cause  any 
complications.  The  dangers  are  usually  insignificant, 
and  the  after-care  of  no  great  importance. 

Incisions  of  veins  and  arteries  are  done  for  the  re- 
moval of  clots  and  foreign  bodies,  the  insertion  of 
tubes  and  needles,  and  for  the  introduction  of  fluids. 
They  are  also  done  for  anastomosis,  lateral,  or  end 
to  end.  Incisions  having  been  necessary  to  accomplish 
these,  it  is  sometimes  better  to  provide  for  drainage. 
However,  such  are  less  frequent,  and  the  after-care 
simple. 

Lacerations  of  blood-vessels  sometimes  necessitate 
ligation,    sometimes    torsion,    sometimes    compression 
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alone,  and  yometimes  nothing  at  alL  In  either  instance 
stich  wounds  are  easily  infected,  and.  when  so.  require 
considerable  after-care. 

Arteriotomy  is  usually  done  longitudinally,  but  may 
be  transverse.  It  is  for  the  introduction  of  a  cannula, 
or  the  removal  of  clots,  sometimes  for  depletion.  If 
the  vessel  is  small,  or  the  opening  in  a  large  vessel  is 
small,  a  compress  will  usually  control  bleeding,  but  if 
complicated  with  infection  or  secondary  hemorrhage, 
ligation  becomes  necessary,  and  the  after-care  more 
important. 

Indications  for  arteriotomy, — Depletion ;  transfu- 
sion :  anesthesia  and  medication. 

Depletion, — Veins  are  usually  selected  for  this  pur- 
pose, but  small  arteries  permit  of  more  rapid  flow  for 
great  emergencies.  The  vessels  of  the  forearm  are 
most  frequently  selected,  and  without  complications 
nothing  more  than  the  application  of  a  firm  compress 
with  bandage  for  three  or  four  days  will  be  required. 

Transfusion, — It  is  necessary  to  open  a  vessel  that 
a  cannula  may  be  inserted  for  the  introduction  of 
fluid  into  the  vascular  system.  It  may  be  into  a  vein 
or  arter>\  preferably  an  artery  in  the  forearm.  If  into 
an  artery  of  any  considerable  size  ligature  may  be 
necessary.  If  the  arter)^  is  small,  a  compress  with 
bandage  will  suffice.  Complications  in  such  cases  are 
rare. 

Anesthesia. — A  needle  may  be  introduced  into  a 
vein  and  cocaine  injected  through  it,  to  produce  anes- 
thesia without  incising  the  overlying  soft  structure, 
because  the  vein  becomes  prominent  after  a  bandage 
has  been  applied  above  and  below  the  point  of  en- 
trance. Usually  a  strip  of  adhesive  plaster  applied 
firmly  will  prevent  bleeding  without  complications. 

The  after-treatment  pertaining  to  ligation  of  the 
thoracic  vessels  is  sometimes  exceedingly  complicated, 
because  of  the  disadvantage  of  drainage,  should  it  be- 
come necessary  at,  or  subsequent  to,  the  primary  ope- 
ration. Drainage  then  should  be  with  reference  to 
gravity,  and  every  precaution  taken  to  prevent  further 
infection  of  one  or  more  of  the  thoracic  viscera.  Drain- 
should  be  done  in  the  same  way  as  that  for  the 
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pleural  cavity  for  any  cause.  If  not  infected  there  will 
be  no  need  for  drainage,  and  the  wound  may  remain 
undisturbed  until  repair  is  coniplete,  Recombency  and 
quietude  together  with  moderate  nutritious  diet  are 
always  essential. 

Should  the  innominate  artery  be  ligated  through  the 
neck  and  drainage  necessary,  the  secretion  n^cd  not 
enter  the  ])leural  cavity.  Neither  would  it  be  necessary 
for  such  fluid  to  enter  the  pleural  cavity  if  this  or  the 
common  carotids  be  ligated  beneath  the  sternum  after 
it  had  been  removed.  Wounds  of  such  character 
should  be  treated  similar  to  wounds  in  the  soft  struc- 
tures of  other  parts  of  the  thorax. 

Tlie  after-treatment  of  arteriorrhaphy  and  arteriot- 
omy  is  the  same  as  that  for  ligation. 

ANKURYSM. 


ANEURYSMORRHAPHV — INTRODUCTION    OF    WIRE — LIGA- 
TION— COMPRESSION. 

Ancurysmorrhaphy  may  be  necessary  in  any  thora- 
cic vessel,  though  it  may  lie  rare  except  in  the  ascend- 
ing, transverse  and  descending  aorta.  While  aneur- 
ysms of  the  thoracic  vessels  have  not  been  treated 
successfully  except  by  the  introduction  of  wire  and 
deligation  of  the  common  carotid  and  subclavian,  it  is 
sincerely  predicted  that  some  other  means  of  cure  will 
yet  be  discovered,  now  that  the  means  of  intratracheal 
insufflation  !ias  been  discovered, 

Ancurysmorrhaphy  (Matas)  is  one  of  the  most 
modem  and  skillful  operations  and  the  one  of  choice 
when  location  will  permit.  Drainage  may  or  may  not 
be  necessary  in  the  thorax.  Carrel  severed  and  anas- 
tomosed the  thoracic  aorta  in  a  dog  while  anesthetized  ' 
by  intra-tracheal  insufiiation,  but  such  a  procedure  has 
not  been  reported  in  man. 

Introduction  of  wire  (Moore's  operation)  into  an- 
eur>^sms  of  the  thoracic  aorta  has  been  successfully 
accomplished  a  sufficient  number  of  times  to  warrant 
its  continued  use.  It  is  indicated  when  suture  can  not 
be  applied.  Many  yards  of  a  small  silver  or  annealed 
steel  wire  are  introduced  through  a  cannula  inserted 
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into  the  aneurysmal  sac.  Chie  or  two  milliamperes  elec- 
tric current  (galvanism)  is  then  passed  through  the 
wire  to  cojtgulate  the  blood  contained  within  the  sac. 
The  treatment  is  quietude,  restricted  diet,  and  eternal 
vigilance.  With  proper  precautions  infection  need  not 
occur.  The  introduction  of  wire  into  an  aneurysm 
of  the  aortic  arch  was  first  done  by  Mr.  C.  H,  Moore, 
of  Middlesex  Hospital,  London.  1864.  To  Loreta  has 
been  given  this  honor,  which  he  does  not  deserve.  He 
does,  however,  justly  claim  the  credit  of  having  been 
the  first  to  apply  an  electric  current  to  the  wire  after 
it  had  been  introduced  into  such  a  sac.  It  is,  therefore, 
fitting  to  call  the  combined  methods  the  Moore-Loreta 
operation.  It  was  our  pleasure  to  witness  the  intro- 
duction of  gold  wire  into  an  aneurysm  of  the  abdom- 
inal aorta  by  Or,  Francis  T,  Stewart  at  the  Philadel- 
phia Hospital  during  the  Congress  of  Surgeons,  No- 
vember, 191 L 

Ligation,  proximal  or  distaK  or  both,  for  aneurysm 
has  been  a  favored  operation  for  many  years,  and  can 
only  be  done  through  an  incision  in  the  over-lying  soft 
parts,  usually  made  for  the  purpose. 

Deligation  of  the  common  carotid  and  subclavian 
arteries  for  aneurysm  of  the  aortic  arch  has  been  done 
by  the  writer  in  six  cases*  with  most  gratifying  results 
in  the  majority  of  cases,  all  having  recovered  from  the 
operation,  lo  die  weeks,  months  or  years  after.  If 
done  rapidly  and  without  infection,  the  after-care  is 
simple. 

Compression  for  the  cure  of  aneurysm  has  been  done 
innumeralile  times,  more  or  less  successfully,  by  digital 
and  various  other  ways  to  limit  forcible  pressure  upon 
the  proximal  portion  of  the  artery.  There  is  no  spe- 
cial after-care,  other  than  that  given  during  the  time 
of  applying  the  pressure,  which  should  be  continued 
more  than  one  hundred  hours, 

Coniusxton. — Recent  reports  to  the  effect  that  an- 
eurysm of  the  thoracic  aorta  has  been  cured  by  pro- 
ducing daily  concussion  for  several  weeks  upon  the 
seventh  dorsal  vertebra,  have  excited  considerable  in- 
terest, and  it  rtiay  prove  to  be  a  rational  method  for 
the  care  of  aneurysm  of  any  artery.      Possibly   the 
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electric  hammer  will  prove  to  be  the  best  means  of 
producing  clot  by  concussion. 

Treatment  for  compression  for  aneurysm  of  ific 
thoracic  vessels  is  recumbency,  quietude,  moderate 
food,  sedatives  and  injections  of  gelatine  into  the  but- 
tock. 

Treatment  of  ligation  of  thoracic  t*essels  for  aneur 
ysms. — See  treatment  in  aneurysmorrhaphy. 

Surgery  of  the  pulmonary  artery, — Dr.  Willy 
Meyer,  New  York  {Jour.  Amcr,  Med.  Assn.,  June  21, 
1913):  The  main  trunk  of  the  pulmonary  artery  is 
easily  accessibk  within  the  pericardium  after  incision 
of  the  latter  and  pulling  the  pulmonary  arter>-  pilus 
ascending  aorta  forward  by  means  of  an  elastic  tube» 
which  is  conducted  through  the  transverse  sinus  of  the 
pericardium.  The  elastic  tube  compressing  both  ves- 
sels  is  held  by  an  assistant,  the  pulmonary  artery  is 
incised,  and  the  emboli  are  removed  with  forceps.  The 
vessel  wound  is  then  closed  by  sutures.  Trendelen- 
burg and  his  assistants  have  done  the  operation  twelve 
times.  No  permanent  recovery  has  been  seen  so  far, 
but  the  results  are  encouraging.  One  patient  of  Krue- 
ger  lived  four  days  after  the  operation  and  then  died 
of  pleuropneumonia.  The  two  arteries  can  not  be 
compressed  longer  than  forty-five  seconds.  Laewen 
and  Sievers  of  the  Leipsic  clinic  have  found  that  the 
compression  of  the  two  venae  cavae  is  better  borne, 
evidently  on  account  of  avoiding  the  distention  of  the 
right  heart.  In  doing  this,  six  or  eight  minutes  are  at 
the  operator's  disposal.  The  ligation  of  branches  of 
the  pulmonary  arteries  for  bronchiectasis  was  recom- 
mended by  Sauerbruch  and  Bruns  two  years  ago. 
Three  patients  operated  on  by  me  are  greatly  im- 
proved so  far-  The  interruption  of  the  physiologic 
function  of  the  lobe  of  the  lung  produces  shrinkage, 
connective  tissue  formation,  and  adhesion  between  pul- 
monary and  costal  pleurae.  Multiple  resection  of  ribs 
done  at  a  second  stage  produces  collapse  of  the  lung 
later  on.  The  main  tnmk  of  the  left  and  right  pulmo- 
nary' arteries  can  be  ligated  without  harm  in  the  ani- 
mal. The  left  branch  is  nicely  accessible  within  the 
pericardium  by  reflecting  a  part  of  the  latter  or  right 
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outside  of  tlie  pericardium,  according  to  anatomic  con- 
ditions.  Ligjation  of  the  right  branch  is  more  difficult. 
The  best  procedure  is  the  exposure  and  ligation  of  the 
right  pulmonary  arter>'  within  the  pericardium  be- 
tween the  ascending  aorta  and  the  superior  vena  cava. 
Another  approach  is  to  the  division  of  the  right  pul- 
monar)^  artery  through  an  incision  outside  of  the  vena 
cava  superior.  The  experimental  work  on  the  latter 
approach  has  not  yet  been  completed.  If  it  should  be 
shown  that  pulmonary  shrinkage  and  collapse  therapy 
of  I  he  lung  do  not  cure  or  at  least  greatly  improve  the 
trouble,  pneumcctomy  will  become  the  operation  of 
choice,  since  we  have  learned  to  close  the  bronchus 
air-light. 

The  treaiinent  after  the  introduction  of  wire  into 
thoracic  anetirysms  is  usually  simple,  because  the 
wound  is  small  and  non-comphcated.  The  sanitar>^  care 
of  the  patient  is  the  same  as  for  suture  for  aneurysm 
(see  aneurysmorrliaphy). 

The  after-care  of  suturing  aneurysms  of  the  thoracic 
vessels  consists  in  maintaining  perfect  quietude,  liquid 
diet,  freedom  from  vomiting,  coughing,  sneezing,  or 
any  other  sudden  violent  exercise.  Recumbency  for 
two  weeks,  sometimes  longer,  is  necessary.  Wounds 
to  the  overlying  structures,  if  not  infected,  repair 
themselves  rapidly  with  but  little  attention,  but  if  in- 
fected drainage  must  be  perfectly  secured  and  main* 
tained  throughout  repair.  Dressings  for  such  pur- 
poses shoidd  be  changed  frequently, 
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CHAPTER  XIII. 


SURGERY  OF  THE  ESOPHAGUS.* 


ESOPHAGUS. 

(D  Anatomy;  (2)  Diverticulum;  (3)  Experimen- 
tal; (4)  Diagnosis;  (5)  Treatment;  (6)  Esophagot- 
om y ;  ( 7 )  Esophagectomy ;  ( 8 )  Esophagorrhaphy ; 
( 9 )  Dilatation  ;  ( 10)  Esophagogastrotomy ;  (11 ) 
Pharyngntomy  ;  ( t2)  Tracheotomy;  (13)  Gastrotomy  ; 
(14)  Gastrostomy ;  (15)  Esophago-Jejunostomy ; 
{\6)  Pylorostomy ;  (17)  Gostroenterostomy  and  Je- 
junostomy;  (18)  Bibliography. 

The  esof^hagns  is  consiant  in  vertebrates,  varying, 
however,  in  its  structure  and  proportions.  Its  pur- 
poses are  the  same,  being  the  means  of  direct 
entrance  of  food  to  the  digestive  apparatus.  It  is  in 
the  median  line,  anterior  to  the  vertebrse,  behind  the 
heart  and  lung,  and  parallel  to,  and  in  close  proximity 
with  the  aorta  and  vena  cava. 

Embryology. — It  first  appears  embryologically  on 
the  fifteenth  day,  lying  immediately  above  the  heart; 
the  mouth  and  tlie  opening  appears  on  the  sixteenth 
day  by  perforation  of  the  stomatodeal  septum,  so  that 
by  the  middle  of  the  fourtli  week  the  alimentary  canal 
is  well  formed  and  the  esophagus  much  increased  in 
length  by  the  fifth  week. 

The  calibre  of  the  adult  esophagus  at  the  upper  con- 
striction is  about  four-fifths  of  an  inch,  but  it  may  be 
dilated  to  one  inch  in  diameter.  It  is  less  el.istic  than 
either  the  middle  or  lower  constriction,  and  only  six 
inches  from  the  upper  incisor  teeth,  and  opposite  the 
sixth  cervical  vertebra. 

The  second  narrozv  point  is  two  and  three-quarter 
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inches  below  the  cricoid  cartilage,  and  at  a  point 
corresponding  with  a  line  passing  antero-posterior 
through  the  middle  of  the  first  piece  of  the  sternum, 
or  about  nine  inches  from  the  upper  incisor  teeth. 

The  third  co-nslriction  is  about  six  inches  below  the 
second,  or  fifteen  inches  from  the  upper  incisor  teeth. 
The  third  is  the  more  distensible,  and  should  be  ap- 
proached through  an  incision  in  the  stomach. 

DIVKKTICULA. 

Normal  diverticuh  of  the  digestive  tract, — Defnii- 
lion :  A  diverticula  is  a  sack  or  pouch  arising  from  the 
main  tube.  Diverticula  of  the  digestive  tract  may  be 
normal  or  abnormal.  In  this  chapter  only  normal 
di%'trticula  are  discussed,  Vmong  the  most  inter- 
esting normal  diverticula  are  the  check  potiches 
of  the  pig-tail  monkey  {Macacus  nennestrius).  The 
stomach  is  nothing  more  than  a  diverticulum.  There 
is  a  difference  in  the  shape  ai^d  number  of  stomachs 
present  in  animals.  In  the  monkey,  cat,  dog,  hog, 
horse,  rat  and  mouse,  one  stomach  or  gastric  diver- 
ticulum  is  present.  Ruminants  have  four  stomachs; 
examples  are  the  sheep  and  cow.  In  other  animals 
two  to  three  gastric  diverticula  are  present.  Typical 
gastric  diverticula  are  found  in  some  fishes.  Such 
stomachs  are  found  at  the  bottom  of  the  esophagus  of 
the  angler,  codfish,  dogfish,  flounder,  salmon,  trout, 
windowpane,  eel  and  haddock.  Carnivorous  amphib- 
ians and  carnivorous  mammals  also  have  stomachs 
which  are  good  illustrations  of  gastric  diverticula. 
Examples  are  the  crocodile  and  harbor  seal  (Phoca 
znttilinu).  Two  stomachs  arc  present  in  the  crocodile, 
one  a  mtiscular  diverticulum  and  the  other  a  pyloric 
stomach.  There  is  no  crop  in  carnivorous  birds.  The 
stomach  is  a  good  illustration  of  a  diverticulum  in 
these -birds.  To  this  group  belong  the  owd  and  heron 
( Order  cinerca ) . 

OccasiofuiUy  a  diveriicuhim  is  found  m  the  iileufi 
These  diverticula  are  Meckel's  diverticula.  ^  This,  how4 
ever,  would  hardly  be  called  a  normal  diverticulum,' 
If  normal,  it  sliould  be  classed  as  abnormally  normal. 

A  natural  diverticulum  of  the  colon  is  the  recunt. 
Such  a  cecum  is  found  in  the  dog,  hog,  cow.  horse^ 


sheep,  rhinoceros,  giraffe  and  elephant.  Birds  have 
two  ceca  or  colon  diverticula.  Examples  are  the 
chicken,  duck,  goose,  turkey,  ostrich,  etc.  Esophageal 
diverticula  are  normally  found  in  some  mammals  and 
birds.  In  cetaceous  mammals  a  diverticulum  is  found 
at  the  lower  end  of  the  esophagus  before  it  empties 
into  the  stomach.  The  apex  of  the  diverticulum 
points  downward,  and  is  on  a  lower  level  than  the 
opening  into  the  stomach.    This  is  true  in  the  porpoise. 

Birds  lise  great  amount  of  energy,  and  as  a  result 
require  much  food.  Some  consume  from  one-sixth 
to  one- fourth  their  weight  in  twenty-four  hours.  Mas- 
tication is  accomplished  by  the  crop  and  gizzard.  The 
crop  is  a  typical  diverticulum  found  in  the  lower  third 
of  the  esophagus.  It  is  present  in  gallinaceous  birds. 
To  this  group  of  birds  belong  the  chicken,  turkey, 
pheasant,  guinea  and  pigeon.  In  the  crop  the  food  is 
moistened  and  acidified  before  it  passes  into  the  mus- 
cular stomach.  Crops  are  absent  in  birds  of  prey. 
Among  these  birds  are  the  hawk,  owl  and  buzzard. 

Insects  also  have  crops;  the  wasp,  honey-bee  and 
beetle  belong  to  this  group.  Among  the  lower  forms 
of  life,  the  worm  is  found  to  possess  a  crop. 

It  is  therefore  observed  that  normal  diverticula  are 
more  or  less  constant  with  all  forms  of  life,  and  that 
both  nonnal  and  abnonnal  diverticula  are  frequent 
surgical  entities  with  each. 
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Traction  diverticular — Etiology;  Inflammation  of 
the  esophagus  and  surrounding  structures  causes  ad- 
hesion between  the  esophagus  and  these  structures. 
If  the  adhesion  is  at  a  small  point  a  traction  diverticu- 
him  results.  These  adhesions  may  occur  between  the 
esophagus  and  any  one  or  more  of  the  following  struc- 
tures: Cricoid  cartilage,  thyroid  gland,  pericardium, 
pleura,  vertebra,  aorta  and  bronchus.  In  80  per  cent. 
of  the  cases  the  traction  diverticulum  is  at  that  portion 
of  the  esophagus  which  crosses  the  bronchus,     (Geo. 


Gott5tefn,  Keen's  Surgen-.  p.  813.)  This  is  dac  to 
tubercular  or  other  inflammatory  or  suppurative  con- 
ditions of  the  bronchial  glands.  According  to  Zen eker 
( Ziemssen'i  EncycL  Med,»  vol  viii.  1878),  traction 
diverticula  are  funnel-shaped,  with  ilieir  bases  down, 
Going  further  into  the  analysis,  traction  diverticula 
are  only  discovered  by  autopsy. 

Pressure  diverticular, ^Ei\o\ogy\  Pressure  diver- 
ticula are  due  to  weak  spots  in  the  wall  of  the  esopha- 
gus. These  weak  sjiots  may  be  congenital  or  acquired. 
Injuries  which  weaken  or  sever  the  circiJar  muscular 
fibers  of  the  esophagus  will  cause  diverticula.  These 
injuries  may  be  caused  by  foreign  bodies  or  instrumen- 
tation. "Degeneration  of  nerve  filaments  will  in  all 
probability  cause  diverticula*'  (  D.  D.  D.).  As  the  food 
passes  through, the  esophagus  it  hesitates  at  these  weak 
points,  and  because  of  the  internal  pressure  exerted 
by  the  food  the  esophagus  is  dilated.  As  the  dilation 
becomes  larger,  a  pocket  or  diverticulum  is  formed. 
Vomiting  is  another  cause  which  is  of  more  imjxir- 
tance,  since  a  great  amount  of  inlenial  pressure  is 
exerted  during  this  act.  The  sixe  of  the  diverticula 
varies.  Luschka  reported  a  case  the  circumference  of 
which  was  30  cm, 

Phurynfjeal-esophageal  pressure  diverticula  of  Zen- 
eker  is  the  most  frequent  form  of  pressure  diverticula 
of  the  esophagus.  In  one-third  of  the  cases  ttimor  is 
present.  It  may  be  either  posterior  or  lateral.  (Sippy. 
Diagnosis  of  Ssophageal  Lesions^  Amtals  of  Surgery, 
vol.  xliii.) 

Traction  pressure  diver ticuUi  are  primarily  due  to 
traction.  The  bases  of  these  diverticula  are  in  such 
a  position  that  food  accumulates  within  ihenv  and 
from  the  resulting  pressure  the  diverticula  are  en- 
larged. Vomiting  occurs,  more  internal  pressure  is 
excrle<l  and  more  dilation  results. 

Symptoms,  diagnosis  and  treatment  are  considered 
under  pressure  diverticula. 

Complications. — ^Inflammation,  uker»  stricture,  car- 
cinoma, foreign  bodies  and  fistula  may  complicate 
cso|)hagcal  diverticula.  Perforation  due  to  ulcer,  for- 
eign body  or  instrumentation  may  also  result.    Osier 
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reports  a  case  of  esophago-pleuro-cutaneous  fistula 
wit! I  exit  at  right  inferior  clavicular  region^  which  had 
existed  for  twenty  years.  Fistulas  may  result  from 
perforation  within  or  from  without.  The  causes  from 
within  were  described  above»  when  due  to  causes  from 
w^ithout  tuberculous  processes  may  be  the  cause,  also 
foreign  body  causing  gangrene  or  rupture  of  the  bron- 
chus. In  a  case  reported  by  E.  Pachiiio  {ArchitK  f, 
Vcrdiiuungs  Krankh.,  Rerl»  August  12.  1908,  bd.  xiv, 
pp.  369-478),  the  cicatricial  contraction  from  a  tuber- 
cular lung  caused  traction  which  caused  a  diverticulum 
of  the  esophagus.  Later  the  tubercular  lung  became 
active  and  caused  a  diverticular  fistula.  Fistulas  may 
also  be  caused  by  gunshot  wounds,  caries  of  the  verte- 
bra, fractured  ribs,  etc. 

Syinf^toms  of  pressure  and  traction  pressure  diver* 
ticula — Pharyntjo-esophatfeal  diverticula. — In  this  type 
of  <livcrticulum  there  are  some  symptoms  not  found  in 
the  diverticula  within  the  thorax.  One  of  the  most 
important  of  these  symptoms  is  tumor,  which  occurs  in 
about  one-third  of  the  cases,  (Sippy.)  In  the  early 
mornitig  when  the  diverticulum  is  probably  empty  the 
the  i>atient  will  be  able  to  swallow  easily.  As  the  diver- 
ticulum fills,  dysphagia  increases,  and  in  far-advanced 
cases  when  the  sack  becomes  filled,  it  may,  by  its 
pressure,  prevent  the  swallowing  of  food  entirely. 
Sometimes  moving  the  head  iti  ditTerent  directions  will 
enable  the  patient  to  swallow.  As  the  meal  progresses 
the  tumor  may  increase  in  size.  As  to  whether  this  is 
perceptible  or  not  will  de]>end  upon  the  size  of  the 
divcrticukmi.  Vomiting  of  food  and  mucus  may  take 
place,  after  which  food  may  be  introduced  more  easily. 
If  the  patiein  expels  the  food  by  pressure,  or  if  the 
food  is  washed  out  of  the  diverticulum,  the  deglutition 
may  again  be  acconijjlished.  If  the  diverticulum  be- 
comes  so  large  as  to  pre%^ent  the  introduction  of  food 
into  the  stomach,  inanition  and  death  results,  unless 
active  interference  is  made. 

Thoracic  esophageal  diverticula  are  those  diverticula 
found  within  the  thorax.  In  these  cases  the  absence 
of  a  tumor  in  the  neck  will  indicate  that  the  diverticu- 
lum is  probably  within  the  thorax.     At  first  there  is 


slight  distress,  as  if  a  foreigti  body  were  beneath  die 
sternum.  As  the  diverticulum  increases  in  size  dys- 
phag^ia  develops.  When  the  diverticulum  is  large  and 
filled  with  food,  dys(>nea  may  be  present.  Food  and 
mucus  is  regurgitated  during  or  after  meals.  At  times 
ill -smelling  food^casts  are  regurgitated.  The  food  is 
found  to  have  undergone  no  digestive  changes,  except 
those  accomplished  by  the  saliva.  These  food-casts 
are  often  ill-smelling.  The  breath  is  very  offensive. 
Sometimes  the  smell  permeates  several  rooms.  This 
smell  is  due  to  the  food  changes  in  the  diverticida. 
Hoarseness  may  be  present  or  absent, 

Duigfiosis. —  Pharyngo-esophageal  diverticula  have 
one  point  which  is  of  particular  importance  in  its  diag- 
nosis, viz.,  tumor.  Some  of  these  tumors  may  be 
emptied  of  their  food  contents  by  pressure.  WTien  the 
food  has  been  expelled  as  described,  the  diagnosis  is 
positive.  The  tumor  may  be  found  to  be  hard  upon 
pal|)alion,  if  food  is  present  at  the  time  of  examina- 
tion. After  the  food  has  been  expelled  less  induration 
would  be  expected  to  be  present.  This,  however,  w'ill 
de|)end  upon  whether  the  food  in  the  diverticulum  is 
liquid  or  solid.  Also  upon  whether  the  walls  are  thick 
or  thin. 

C  M.  Cooper,  San  Francisco.  Sept.  3,  1910  (Jour, 
AfiL  Med.  Assn.,  p.  856),  records  four  cases  in  which 
the  following  method  was  used  to  make  the  diagnosis. 
The  patient  drinks  as  much  water  as  he  can  in  the 
morning,  when  the  diverticulum  is  etnpty.  The  larn>^ 
is  grasped  by  the  hand  and  the  soft  tissues  of  the  neck 
vigorously  shaken.  During  this  time  the  ear  is  placed 
at  the  patient's  neck,  and  he  is  requested  not  to  swal- 
low or  breathe;  a  splashing  sound  is  heard  if  a  pharyn- 
go-esophageal  diverticulum  is  present. 

Sounding  with  boutjics. — By  this  method  of  exami* 
nation  the  point  at  which  the  diverticulum  is  present 
may  be  determined.  If  the  bougie  meet  with  obstruc- 
tion in  all  probability  it  has  passed  into  the  pocket.  By 
passing  one  or  two  more  bougies  into  the  esophagus 
one  may  he  pas.scd  into  the  stomach. 

The  easiest  way  of  passing  bougies  is  on  a  thread 
according  to  Mixter*s  method.    Six  yards  of  silk  thr^d 


is  swallowed,  and  time  allowed  for  the  thread  to  pass 
into  the  mtesliiies.  A  bougie  with  an  eye  in  it  is  now 
passed  upon  the  thread  into  the  esophagus.  If  resist- 
ance is  met  with  by  making  the  thread  taut,  the  bougie 
may  be  passed  over  the  obstruction,  even  if  the  ob- 
struction is  a  diverticulum.  The  advantage  of  this 
method  is  apparent,  as  the  depth  of  the  diverticulum 
can  be  estimated. 

X-rays  are  of  ver>'  great  service  in  the  diagnosis 
and  study  of  diverticula.  They  are  of  very  great 
service  in  that  they  furnish  a  record  for  reference  at 
any  time.  If  operation  is  decided  upon,  the  skiagram 
is  of  greater  service  to  the  surgeon. 

Bismiitli  is  of  very  great  value  in  X-ray  photogra- 
phy. Seelig,  of  St.  Louis,  has  found  that  if  the  pa- 
tient swallows  a  gold  chain  it  is  of  great  advantage 
in  the  diagnosis  of  diverticulum  of  the  esophagus. 

Esoplmfoscopy  is  advantageous  in  any  disease  of 
the  esophagus.  By  this  method  of  examination  the 
esophagus  is  inspected. 

TkEATMliNT. 

The  treatment  of  esophageal  divertieula  resolves 
itself  into  non-surgical  and  surgical. 

Non-surgical  treatment  should  be  cotnmenced  early, 
Kvery  means  should  be  employed  to  prevent  greater 
eidargement  of  the  sack,  l^iet  is  of  much  import- 
ance. Solids  should  be  replaced  by  liquids.  If  by 
assuming  certain  positions,  food  can  be  passed  into 
the  stomach,  it  is  evident  that  the  patient  will  and 
should  take  advantage  of  them. 

That  good  gastric  digestion  may  be  secured,  or 
that  the  diverticulum  may  be  kept  in  as  good  a  con- 
dition as  possible,  irrigation  should  be  practiced.  Lav- 
age will  be  of  service  in  preventing  food  from  enter- 
ing the  diverticulum,  or  in  prolonging  life  when  ope- 
ration is  not  resorted  to. 

Dilation  ixnth  bougies  may  result  in  improvement. 
One  case  has  been  reported  as  cured  by  this  method. 
It  does  not  seem  reasonable  that  a  cure  can  be  acconi* 
plished  by  this  method.  Dilation  with  an  inflatable 
rul>ber  bulb  has  been   recommended  bv  ( lottheissen. 


(BehandL  d,  Speiserohrendivertikels.  Muench.  Med. 
Woclmschr.,  i^.77,  190rK) 

Rectal  feediiu)  may  be  resorted  to  until  surgical 
measures  can  be  employed- 

Surgical  treatntent  ts  palliative  and  radical. 

Palliative  surgical  treatment  consists  in  gastros- 
tomy. This  is  a  means  of  prolonging  life  or  improv- 
ing the  condition  of  the  patient,  until  radical  measures 
can  be  employed.  Even  this  operation  is  often  fol- 
lowed by  pneumonia.  If  a  radical  operation  is  per- 
formed later  it  is  wise  to  take  advantage  of  the  fact, 
tluU  gastrostomy  has  been  done»  and  feed  the  patient 
through  the  gastric  fistula  until  after  the  esophageal 
w^ound  has  healed. 

Radical  surgical  treatment  consists  in  resection,  in- 
vagination, plastic  operations  and  thorectomy.  (See 
cha[)ters,) 
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pouch  of  the  esophagus  removed  by  operation.  Brtt.  M.  J., 
Lond,  ii,  64-66,  1903. 

Von  Mikuhcz:  Demonstration  eines  mit  crfolg  opericrten 
falls  von  esophagusdivertikel.  Jahresb.  d.  Schles.  Gesellsch. 
f.  Vaterl,  Cult.,  1902,  Bresl.  Ixxx,  med.  sect.  292,  1903. 

W*x>df  W-  C:  A  case  of  esophageal  pouch.  Brooklyn 
M.  J,,  xix,  189^193,  discussion.  210,  1905. 

Capart,  fils :  Diverticule  de  Tentre  de  I'esophage  operation. 
Gucrison.     Presse  Oto-laryngob  Belg,  Bnix.,  iv,  21-26,  1905. 

Barrow,  A,  S.  &  Cunning,  J. :  A  case  of  esophageal  pouch 
successfully  treated  by  excision.     Lancet,  Lond.,  i,  928,  1905. 

EXPERIMENTAL. 

(Meyer»  Jour,  Am,  Med,  Ass.,  Chicago,  December 
11,  1909): 

*' Gastroesophageal  anastomosis  without  resection. — 
The  eighth  rib  is  first  resected  siihpereiosteally.  The 
chest  cavity  is  opened  in  the  periosteal  floor  of  the 
resected  rib.  The  peritoneal  cavity  is  opened  through 
the  diaphragm,  and  the  anterior  wall  of  the  stomach 
is  drawn  into  the  thoracic  cavity.  The  stomach  is 
opened,  the  female  half  of  the  button  is  introduced, 
and  the  opening  closed  by  a  piirse'String  suture.  The 
male  half,  which  has  been  previously  passed  down  the 
esophagus,  is  now  separated  from  its  carrier  and  sup- 
ported for  engaging  the  female  half.  This  button, 
which  has  been  designed  by  us  especially  for  esoph- 
ageal anastomosis,  and  depends  for  its  union  on  pene- 
trating needles,  is  then  pressed  together.  The  circle 
of  anastomosis  is  reinforced  by  a  running  suture.  The 
portion  of  tissue  between  the  tw^o  halves  of  the  button 
subsequently  sloughs  out  and  liberates  the  button.  The 
opening  through  ihe  diaphragm  is  closed  by  suturing 
this  structure  to  the  wall  of  the  stomach.  Closure  of 
the  chest  completes  the  operation.*' 
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Experiments  upon  dogs  have  demonstrated  that  the 
esophagus  may  be  incised,  sutured  and  resected  with 
comparative  ease,  in  the  njiper.  middle  and  lower  por- 
tions, so  that  this  channel  may  now  be  considered  as 
a  surgical  entity. 

EXPERIMENTAL. 

Del  Vechio,  S. :  Coinnbuzione  sperimentale  alU  cura  crl 
al  processo  di  guargionc  dclle  fcrite  del  esofage.  Gior  d, 
Ass.  Napul  dc  Med.  c  Nat.  Napoli,  x,  Z23-2M,  1900. 

Scnccrt,  L. :  La  chirurgie  de  Tcsophage  thoraciquc  et  ab- 
driminale.  etude  anatomique  cxpermientale  ct  crinque,  Nancy 
and  Paris,  1904. 

Sauerbruch.  F. :  Die  Chirurgie  des  Brusttcils  der  Spcis- 
rohore  einc  cxpcrimeiiu-lle  studie.  Bcilr.  z.  Klin.  Chir., 
Tubing,  xivi,  405-494,   1905. 

Stettcn,  De  VV. :  The  experiments  of  Sauerbruch  in  the 
field  of  esophageal  surgen',  N,  York  M.  J.»  Ixxi,  1165-1167. 
1905. 

SatKTt>rucb>  F. '  Experimentclle  beilrage  zur  csophagus- 
chirurgic.  Verhandl.  d.  Deutsch.  Gescllsch.  f.  Chir.,  BerL, 
xxxiv,  140-149.   1905. 

DIAGNOSIS. 

Symptoms, — Cabouche  (Journ,  des  Frachens,  Feb. 
25,  1911)  discusses  in  detail  the  diagnostic  use  of 
broncho-esophagoscopy  in  mediastinal  tumors.  He 
pi^ints  out  tliat  hitherto  il  has  been  mainly  employed 
to  aid  in  the  extraction  of  foreign  bodies,  and  is  be- 
coming more  and  more  used  for  the  diagnosis  and 
treatment  of  organic  affections  of  the  mediastinum. 
A  number  of  cases  of  stricture  of  the  esophagus  for 
which  tlie  sole  treatment  used  to  be  gastrostomy  have 
been  healed  by  dilatation,  with  or  without  electrolysis 
after  an  internal  csophagotomy  has  been  done  by  the 
aid  of  the  esophagoscopic  tube.  Again,  many  malig- 
nant tumors  of  the  esophagus  have  been  detected  in 
quite  an  early  stage,  before  the  ordinary  clinical  signs 
had  made  their  appearance.  The  author  quotes  sev- 
eral authorities  who  in  these  circumstances  have  prac- 
ticed resection  of  stricture  and  removal  of  tumor  of 
the  trachea  under  control  of  the  bronchoscope.  One 
of  these  was  the  case  of  a  man  who  for  two  years  had 
suffered  from  blood-stained  expectoration,  and  which 
it  was  sujiposeci  was  due  to  pulmonary  tuberculosis. 
Bronchoscopy  showed  the  trachea  to  be  normab  but  in 
the  right  bronchus  a  small  tumor  was  found,  about  the 
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size  and  color  of  a  raspberry,  which  turned  out  to  be 
a  carcinoma.     The  author  gives  in  some  detail  the 
history  of  a  case  of  posterior  mediastinal  tumor  ex- 
amined and  diagnosed  by  this  method.     The  patient 
was  a  man  of  53  years  of  age,  who  for  more  than  two 
years  had  suffered  from  dyspnea,  wheezing  and  inter- 
mittent cotigh,  not  unlike  whooping-cough  in  charac- 
ter.     There   was   abundant   expectoration    and   deep- 
seated  pain  abottt  the  middle  of   the  chest.     Patient 
had  complained  for  some  time  of  difficulty  in  swallow- 
ing solid  food ;  it  seemed  to  be  arrested  at  a  point 
opposite  mid- sternum.     Two  years  ago  the  dyspnea 
was  not  permanent,  but  about  a  year  ago  he  suffered 
from  severe  pain,  pleuritic  in  type,  in  the  left  side  of 
the  chest  and  since  that  time  it  has  become  constant. 
Lar^mgoscopic   examination   revealed   nothing  abnor- 
mal.    There  w'as  no  dilatation  of  thoracic  veins,  no 
modification  of  either  pulse,  pupils  w^ere  equal,  apex 
beat  was  in  6th  intercostal  space,  auscultation  of  right 
lung  gave  normal  results,  but  on  left  side  there  was 
complete  abolition  of  vesicular  murmur.     The  hypo- 
thesis of  anterior  mediastinal  tumor  was  not  a  likely 
one  in  the  absence  of  compression  of  great  venous 
trunks,   thus   eliminating   the   probability   of    hydatid 
or    tumor    arising    from    thymus    gland.      Broncho- 
esophagoscopy  was  decided  on  after  a  skiagraph  had 
been  taken  to  remove  any  doubt  as  to  likelihood  of 
there  being  an  aortic  aneurysm.     Examination  estab- 
lished the  fact,  that  there  was  a  posterior  mediastinal 
growth,    which    was    both    extra    tracheal   and    extra 
esophageal.     The  tumor  was  between  the  trachea  and 
esophagus  causing  in  both  passages  the  pressure  and 
occlusion  which  resulted  in  the  symptoms  before  des- 
scribed,     (Brit,  M.  /,,  Lond.,  May  6,  1911.) 
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TREATMENT. 

(1)  Medical;  (2)  Surgical 

Medical  treatment  pertains  to  syphilitic  lesions  that 
are  amenable  to  mercury  and  arsenic,  malignant 
neoplasms  that  may  be  cured  with  serum,  X-ray  and 
radium,  and  those  conditions  that  can  not  be  benefited 
by  anything  whatever. 
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Serum  oflFers  more  than  any  other  remedy  in  this 
class,  but  as  it  is  in  the  experimental  state  the  subject 
will  not  receive  further  consideration. 

Roentgen  ray  has  been  shown  to  be  a  remedy  of 
much  value  both  in  malignant  and  non-malignant 
neoplasms  and  it  should  be  applied  before  more  radi- 
cal measures  are  resorted  to. 

Radium,  like  the  X-ray,  has  had  a  decided  benefi- 
cial influence  upon  certain  new  growths,  but  it  has  not 
become  a  practical  means  of  treatment. 

1.  Radium  treatment  in  cancer. — Einhorn  re- 
ports six  cases  of  cancer  of  the  stomach,  and  one  of 
the  rectum.  He  concludes:  "If  we  consider  that  in 
all  these  cases  we  have  to  deal  with  separate  condi- 
tions, where  until  now  our  only  treatment  has  con- 
sisted in  increasing  doses  of  opium  or  morphine,  we 
may  be  contented  with  the  results  of  the  radium  treat- 
ment. It  would,  of  course,  be  more  satisfactory  if  I 
could  report  a  cure.  This  has^  however,  not  been  the 
case,  although  the  possil)ility  is  not  excluded.  Long 
continued  applications  of  strong  radium  may,  if  in- 
augurated sufficieptly  early,  be  crowned  occasionally 
with  entire  success.  I  am,  however*  ready^  on  the 
basis  of  my  experience,  to  recommend  highly  the 
direct  application  of  radium  in  inoperable  cancer  of 
the  digestive  tract/'  Einhorn  has  constructed  an  in- 
strument for  the  application  of  radium  to  the  pylorus. 
It  consists  of  a  radium  receptacle  with  a  long  wliale- 
bone  -Stem ;  the  capsule  for  the  reception  of  the  radium 
is  provided  with  a  small  canal  on  its  side,  through 
which  a  thread  can  easily  be  passed.  The  method  of 
radium  application  to  the  pylonis  is  accomplished  in 
the  same  manner  as  the  catheterization  of  the  pylorus. 
The  patient  swallows,  the  night  previous,  either  a 
small  duodenal  bucket  or  a  metal  olive,  attached  to  a 
long  braided  silk  thread ;  the  length  of  the  thread  is 
such  that  from  75  to  80  cm,  can  enter  the  digestive 
tract  and  the  end  is  attached  to  the  shirt.  On  the  fol- 
lowing morning,  in  the  fastiiig  condition  of  the  pa* 
ticnt»  wc  sec  whether  the  bucket  or  the  olive  lies  be 
yond  the  pylorus  or  m  it.  If  this  is  the  case  a  slight 
resistance  is  felt  when  we  pull  at  the  thread.     In  the 

18 


stomach  there  is  usually  no  such  resistance  feh.  The 
thread  is  now  cut  near  its  attachment  and  drawn 
through  the  canal  of  the  capsule  and  the  latter  is 
pushed  along  the  thread  by  means  of  the  whalebone 
stem,  first  into  the  mouth,  pharynx,  esophagus,  and 
finally  the  stomach  of  the  patient,  slowly  and  without 
exertion  of  force*  until  an  unsurmountable  resistance 
is  encountered.  The  latter  is  the  strictured  place.  The 
capsule  of  the  instrument  now  lies  exactly  at  the  spot 
^ve  wish  to  treat  with  the  radium.  We,  therefore, 
leave  the  instrument  lie  there  for  one  half  to  one  hour, 
after  again  attaching  the  thread  to  the  nightgown  of 
the  patient.  When  the  time  for  the  application  of  the 
radium  has  elapsed,  the  radium  holder,  the  olive,  and 
the  thread  are  slowly  withdrawn.  Occasionally  it  is 
desirable  to  leave  the  radium  for  a  longer  period  (six 
hours  or  more)  in  the  digestive  tract.  It  is  then 
necessary  to  have  the  radium  capsule  exactly  at  the 
diseased  focus.  The  hard  rubber  capsule  devised  by 
him  and  attached  to  a  thread  would  be  serviceable, 
but  in  swallowing  the  capsule  we  cannot  tell  whether 
we  have  touched  the  affected  spot.  The  whalebone 
instruments  are  also  unsuitable,  because  they  exert 
too  much  irritation  in  the  throat  of  the  patient,  if  left 
in  for  any  length  of  time.  He  has  constructed  a 
*'radium  mtroducer".  It  consists  of  a  spiral  metal 
sound,  covered  with  rubber,  and  a  mandril.  For  a 
longer  application  of  radium  we  use  a  capsule  hol- 
lowed out  hi  its  upper  end.  The  introducer  is  inserted 
into  the  hollow  part  of  the  capsule,  the  thread  is 
drawn  tight  and  pressed  against  the  rubber  tube.  In 
this  position  the  capsule  is  pushed  to  where  it  is 
wanted  (esophagus  or  stomach).  Now  the  mandril 
is  first  removed.  This  causes  the  capsule  to  lie  free. 
Then  the  rubber  of  the  introducer  is  slowly  and  care- 
fully removed.  We  now  have  the  capsule  with  the 
radium  at  the  seat  of  the  disease,  and  the  thread  emer- 
ging from  the  mouth  of  the  patient  is  attached  to  the 
clothing.  This  procedure  is  not  connected  with  any 
disagreeable  symptoms  for  the  patient,  and  the  cap- 
sule can  l>e  retained  in  the  digestive  tract  as  long  as 
desirable. 
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RADIUM, 

Finzi,  N.  S,,  and  Hill,  W. :  A  case  of  esophageal  growth 
under  trcatmem  by  rarlium,  Proc.  Roy.  Soc.  Med,,  Lond., 
ill,  Clin,  Sect.,   16D-162,  1910, 

Guisez :  Hssai  de  traiiement  du  cancer  de  I'esophage  par 
ks  applications  locales  et  directes  de  radium.  Arch.  Gen,  dc 
Med.,  Par.,  545-554.  1909, 

SURGICAL    (ESOPIlACiOTDMy). 

(1)  Extra-thoracic;  (2)  Intra-thoracic. 

The  esophagus  may  be  injured,  diseased  or  contain 
foreign  bodies  to  such  ati  exteut  as  to  require  incision, 
suture,  excision  or  anastomosis.  That  these  iriay  be 
done,  ribs  should  be  excised,  or  an  osteoplastic  flap 
made,  unless  in  the  upper  third  portion »  when  it  will 
be  necessary  to  approach  it  through  the  soft  tissues 
of  the  neck. 

Extra-thoracic  surgery  includes  such  operations 
as  are  done  without  opening  the  thoracic  wall.  Cervi- 
cal and  abdominal  incisions  to  reach  the  esophagus 
are  of  this  character.  Intra-esophageal  through  the 
mouth  and  slonmch  may  also  be  incKided. 

Intra-thoracic  surgery  relates  to  operations  that 
necessitate  incisions  through  the  thoracic  walU 


ESOPIIAGOTOMV. 

(For  Posterior  Esophagotomy.  see  chapter  on 
Mediastinum.) 

Esot^hagotomy  may  be  mure  conveniently  done  in 
its  upper  and  lower  portions,  but  intratracheal  insuffla- 
tion and  the  vacuum  chamber  will  no  doubt  prove  an 
effectual  means  of  attacking  any  part  of  it.  Such 
wounds  are  usually  infected  from  their  contents,  and 
must  therefore  be  classed  as  complicated. 

It  is  best  accomplished  through  an  incision  along 
the  entire  anterior  border  of  the  left  sterno-clavicular 
muscle.  It  is  necessary'  to  divide  the  anterior  jtigular, 
middle  thyroid  and  accessory  thyroid  veins,  and  deep 
fascia,  before  the  trachea  can  he  distinctly  felt,  The 
recurrent  laryngeal  nerve  must  now  be  found  betw^ecn 
the  trachea  and  esophagus.  This,  together  with  the 
innominate  vein,  must  be  dealt  with  carefully, 
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Indications  for  esopfiagotomy. — Stricture,  foreign 
bodies,  neoplasms. 

Stricture,  when  not  amenable  to  dilatation  by  bougie 
necessitates  division  by  one  of  the  several  methods 
employed  in  the  upper  and  lower  third  of  the  esoph- 
agus. The  after-care  pertains  principally  to  feeding, 
and,  without  complications,  is  of  but  little  moment. 

There  are  three  points  where  constriction  is  most 
likely  to  occur^above,  at  the  cricoid  cartilage;  below 
the  diaphragm,  and  in  the  middle  at  a  point  corre- 
sponding with  the  aorta,  and  left  bronchus.  These  are 
the  points  where  corrosives  remain  longer,  conse- 
quently are  more  destructive. 

Etiology, — Narrowing  of  tlie  esophagus  may  be  con- 
genital or  acquired. 

Congenital  narrounng  is  usually  confined  to  the  up- 
per portion  of  the  esophagus:  however,  it  has  been 
observed  in  a  child  two  and  a  lialf  years  old  at  the 
level  of  the  bifurcation,  (Geo.  Gottenstein,  Keen's 
Surgery »  p,  804.) 

Acquired  stenoses  are  due  to  strictures,  and  are 
caused  by  chemical,  mechanical  and  thermal  agents  or 
caustics,  such  as  lye,  bichloride  of  mercury  and  strong 
acids,  etc.  Thermal  agents  may  be  solids,  as  liquids. 
Mechanical  means  are  instrumentation,  sword,  spear, 
or  bayonet  swallowing,  foreign  bodies,  etc. 

Diphtlieria,  typhoid  fever,  syphilis,  tuberculosis, 
peptic  ulcer  and  caseation  of  bronchial  glands  are  dis- 
eases which  rarely  cause  stricture  of  tlie  esophagus. 
Carcinoma  more  commonly  produces  it  than  any  other' 
disease,  while  cardio-spasm  is  also  a  cause.  WTien 
stricture  is  due  to  any  of  the  etiological  causes  except 
carcinoma  there  has  been  an  ulcer  or  sloughing  of 
the  mucous  membrane,  or  into  the  deeper  structures 
after  the  healing  of  which  there  was  a  cicatrix.  The 
cicatrix  contracts  as  does  all  scar  tissue,  and  forms 
the  structure.  Carcinoma  encroaches  upon  the  lumen 
of  the  tube  by  the  growth  of  the  neoplasm.  Peptic 
ulcer  is  caused  by  tlie  corrosive  action  of  regurgitated 
fluid  from  the  ,Htomach, — Kwald,  (Monge's  transla- 
tion of  Diseases  of  the  Stomach,  p.  115,) 

Caseation  of  bronchial  glands  because  of  their  ac- 
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Got^Scfernam^o  the  esophagus,  camm^nflammation, 
perforation,  etc.,  cause  strictures  of  the  esophagus. 

Symf^toms. — About  four  to  six  weeks  after  a  caus- 
tic  has  been  swallowed,  dysphagia  may  develop.  This 
is  manifested  by  the  lowering  of  the  chin,  or  turning 
the  head  from  side  to  side  during  deglutition.  Later 
mucus  and  blood  are  regurgitated  together  or  singly. 
When  liquids  are  regurgitated  it  may  be  preceded  or 
accompanied  by  a  gtirghng  sound. 

Before  obstruction  becomes  complete,  periodica! 
spasm  may  occur,  but  when  the  spasm  occurs  food  and 
mucus  are  regurgitated-  This  spasm  may  last  for  only 
a  short  time,  and  it  may  or  may  not  occur  several 
limes  in  twenty- four  hours.  WTien  the  obstruction  is 
complete,  if  liquid  is  taken  it  may  remain  for  a  few 
minutes  before  it  is  regurgitated.  This  is  especially 
true  when  there  is  an  obstruction  at  the  cardta.  HCl 
is  absent  in  the  regurgitated  fltiids. 

.'^usciilatory  sytnptonts, — Metzei's  sign  is  absent 
when  the  stricture  causes  a  complete  obstruction. 

.\nother  valuable  sign:  When  a  patient  swallow^s 
water,  some  is  retained  above  the  stricture:  if  then 
the  patient  swallows,  again  some  of  the  water  will 
pass  into  the  stomach,  causing  the  second  sound.  This 
second  sound  will  be  produced  after  each  act  of  swal- 
lowing until  all  the  water  possible  has  passed  into  the 
stomach.  { F\  M.  Revidtzev,  Moscow  ;  Srwa'wr  Medi- 
cale,  Paris,  Feb.,  190S.  Signe  non  encore  deer  it  des 
rctrecissemints  de  I'esophage.) 

Bronchitis  frequently  accompanies  stricture  of  the 
esophagus;  when  the  stricture  is  comt)letc  or  partiallv 
iio,  anetnta  <k"velops.  and  under  such  circumstances 
the  patient  sutTers  from  intense  hunger. 

Diagnosis, — If  there  has  been  a  history  of  chemical 
thermal  or  mechanical  injury  to  the  esophagus,  whb 
dys[)hagia  following  in  four  to  eight  weeks  or  later, 
the  jjrolability  of  stricture  is  very  great.  When  the 
patient  is  thirty  years  of  age  or  older  the  prol>ability 
of  mediastinal  tumor  or  caranoma  of  the  esophagus 
and  all  other  causes  due  to  outside  pressure  are  to  be 
considered,  Canlio-siiasm  ma\  be  rlilTcrentiatcd  by 
Schroder's  method,  which  will  be  considered  under 
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esophagospasm.  When  disease  has  been  the  cause  of 
stricture,  the  diagnosis  may  be  more  difficult  unless 
the  methods  to  be  described  are  used. 

RocHtt/eiiagraphy.—By  the  use  of  bismuth  mush 
and  a  capsule  tlie  diagnosis  of  stricture  of  the  esopha- 
gus can  be  made  before  obstruction  or  dysphagia  de- 
velops,    ( Lange, ) 

Seehg  prefers  the  use  of  a  gold  chain  to  bismuth 
mush.  He  is  not  only  able  by  its  use  to  diagnose 
stricture,  but  diverticulum— if  it  is  a  complication — 
as  well.  One  compHcation  which  has  arisen  is  caking 
of  bisnuuh  nni*^h ;  w  hen  this  occurs  there  is  a  foreign 
body  to  deal  with  as  well  as  the  stricture. 

By  use  of  the  bougie  the  stricture  can  be  located. 
and  its  size  as  well  as  its  toughness  can  be  estimated. 

Esophmjoscopy. — By  the  use  of  the  esophagoscope 
the  stricture  may  be  inspected  as  well  as  located.  This 
is  a  very  valuable  means  of  diagnosis. 

Treatment .—'Yht  time  of  treatment  should  be  al^out 
four  to  eight  weeks  after  a  mechanical,  thermal  or 
chemical  injury  has  been  received.  These  conditions, 
however,  may  prevent  such  treatment.  If  for  any 
reason  operation  is  contraindicatcd  rectal  feeding 
should  be  resorted  to. 

Dilaiion  of  the  stricture  may  be  accomplished  in 
\^rious  ways.  When  the  strictures  are  large,  esopha- 
geal bougies  may  l>e  used.  If  there  are  a  great  num- 
ber of  strictures,  this  treatment  may  be  very  difficult, 
because  when  such  conditions  exist  the  upper  stric- 
tures are  dilated  first,  and  the  lower  ones  later. 

WTien  the  strictures  are  almost  impermeable,  von 
Hacker's  method,  modified  by  Socin  and  von  Miku- 
licz, may  be  used.  It  is  as  follows:  The  patient  swal- 
lows a  string  upon  which  is  placed  several  steel  balls 
3  to  4  cm.  apart ;  the  string  is  passed  through  the  nose 
and  fastened  to  the  face. 

Plummer  [Jour.  Am.  Med.  Assn.,  pp.  560-563,  Feb. 
25,  1911)  makes  use  of  various  instruments,  not  only 
to  explore  the  esophagus  but  for  treatment  as  well, 
He  uses  one  which  has  a  silk  thread  on  the  end  which 
gradually  increases  in  size  until  it  forms  a  rigid  sfntT. 
With  such  a  device,  the  silk  thread  acting  as  a  gunV 
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it  is  possible  to  pass  through  a  stricture  and  dilaic  it 
even  thoitgh  it  is  scarcely  permeable,  He  also  uses 
Mixter*s  method.  The  patient  swallows  six  yards  of 
silk  thread ;  after  the  thread  has  passed  into  the  intes- 
tines it  is  drawn  tight  by  piilUngf  on  the  end,  which  has 
been  secured  outside  the  mouth ;  then  piano  wire  and 
other  instruments  are  passed  upon  the  thread  as  a 
guide.  This  is  a  very  good  way  to  dilate  impenneable 
strictiires. 

The  esophagoscope  in  the  treatment  of  esophageal 
strictures  has  been  very  useful  in  the  hands  of  Guisez 
(Traitemcnt  par  resophagoscopie  de  nos  de  niers  cas 
de  retrecissements  cicatriciels  a  forme  grave  de  Teso- 
phage.  In  Archives  Gencrales  de  Chirurcjie,  Paris, 
Dec..  1909.  it,  No.  12,  pp.  554-664).  He  v%^as  able  to 
cure  23  out  of  28  cases.  Through  the  esoplaagoscope 
he  dilated  or  cut  the  strictures  in  this  series.  They 
were  able  to  eat  almost  as  well  as  other  people.  Lotig 
strictures  with  longitudinal  infiltration  were  the  most 
difficult  to  cure  because  they  were  also  inclined  to 
recur. 

A  bent  glass  tube  covered  with  rubber  is  a  useful 
instrument  to  pass  filiform  bougies  into  the  stricture. 
In  passing  the  bougies  the  tube  is  passed  until  it  comes 
in  contact  with  the  stricture;  the  tube  having  been 
filled  with  bougies,  they  are  passed  into  the  esophagus. 

W.  Lerche.  Cutting  of  strictures  of  the  esophagus 
through  the  esophagoscope,  Northzuestern  Lancet, 
Minneapolis,  Feb.  1.  By  this  method  the  filiform 
bougie  could  act  as  a  guide  for  dilating  or  cutting  in- 
struments as  in  urethral  surgery. 

Gastrostomy. — When  the  patient  has  an  imperme- 
able stricture,  and  is  too  weak  to  undergo  anesthesia. 
gastrostomy  may  be  done.  The  patient  is  fed  through 
a  tube  passed  into  the  stomach. 

Eastman  of  Indianapolis  has  advocated  gastrostomy 
that  the  stricture  may  dilate  because  of  non-use  of  ihe 
esojihagus.  It  is  true  tliat  there  is  spasmodic  action 
of  stricture  when  they  are  irritated  by  food;  but  it 
is  doubtful  if  a  dense  stricture  will  yield  to  this  treat- 
ment. 

Strictures   near    the    cardia    may   be    best    treated 
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through  an  opening  in  the  stomach,  especially  when 
the  strictures  are  of  small  caliber.  Methods,  urethrot- 
otue,  small  bougies,  etc.  Ochsner  has  passed  a  thread 
on  a  filiform  bougie  into  the  stomach  and  looped  dif- 
ferent sized  rubber  drainage  tubes  to  the  thread  and 
jndled  them  into  the  stricture;  when  the  lube  is  drawn 
taut  it  is  of  smaller  caliber,  but  when  the  string  is 
slackened  the  caliber  of  the  rubber  tube  is  increased, 
and  thus  the  stricture  is  dilated.  Tubes  of  different 
cahber  may  be  passed  into  the  esophagus  in  this  way 
at  various  times.  Perhaps  if  the  string  were  swal- 
lowed  before  the  operation  it  would  be  a  great  saver 
for  the  operation »  as  the  tubes  could  be  placed  on  the 
string  without  the  introduction  of  the  string  by  a 
filiform  bougie. 

Case  1 :  Child,  male,  2  years  5  months ;  swallowed 
Red  Seal  lye  on  the  morning  of  June  29,  1910.  Shal- 
lenberger  called  and  gave  proper  treatment.  The 
doctor  turned  the  patient  over  to  me,  as  it  occurred  in 
one  of  my  families.  I  saw  the  child  in  the  afternoon. 
Its  abdomen  was  distended  and  tender,  which  would 
indicate  that  the  stomach  at  least  was  involved,  Dur* 
ing  July  I  was  out  of  the  city,  and  Dr.  Shallenberger 
was  again  in  charge  of  the  case, 

A  small  tumor  was  present  on  the  back  of  the 
tongue.  It  perhaps  was  due  to  infection,  as  it  disap- 
peared under  antiseptic  treatment.  During  the  early 
part  of  August  dysphagia  developed,  the  child  de- 
pressed its  chin  during  deglutition.  There  was  pain 
in  the  hepatic  region  during  deglutition. 

September  17,  1910;  the  child  regurgitated  food,  but 
when  1  reached  the  home  the  spasmodic  action  of  the 
esophagus  had  ceased,  as  it  was  able  to  swallow  water. 
It  complained  of  pain  in  the  gastric  region  after  swal- 
lowing water.  Bronchitis  was  present,  later  the  tonsil 
had  a  streptococcic  and  staphylococcic  ulceration  upon 
it.  It  was  anemic  and  weak,  and  in  no  condition  for 
any  kind  of  an  operation.  At  this  time  later  condi- 
tions were  more  favorable.  On  October  12,  1910,  Dr. 
B.  M.  Ricketts  was  able,  only  with  great  difficulty,  to 
pass  bougies  through  the  upper  strictures,  but  not 
through  the  cardia. 
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The  child  was  able  to  take  nourishment  very  nicely 
after  regurgitating  a  quantity  of  mucus.  The  im* 
provement  was  only  for  a  few  days,  and  the  child 
again  regurgitated  its  food  with  blood  and  muais.  At 
this  time  and  before  HCl  was  present  in  the  regurgi- 
tated liquid,  but  pepsin  was  not  present.*  Rectal  feed- 
ing was  resorted  to  at  this  lime  and  before  the  first 
operation. 

On  October  18,  1910,  at  the  Bethesda  Hospital,  I 
assisted  Dr.  B.  M.  Ricketts  in  an  operation  upon  our 
little  patient.  Bougies  would  pass  the  upper  strictures 
but  not  the  one  in  the  cardia.  An  incision  was  made 
over  the  left  ret  tim,  the  stom.H-li  bniUrThf  nut  and 
opened. 

Upon  examination  ii  was  found  Uiai  uniy  a  small 
prolic  would  go  through  this  circular  stricture.  It 
was  about  one  inch  from  the  stomach.  A  small  ure- 
throtome was  passed  into  the  stricture  and  it  was 
dilated.  The  operation  was  completed  as  a  gastros- 
tomy»  The  child  was  doing  well  at  9  p,  m,,  and  taking 
albumen  water  by  the  mouth.  It  was  also  given  albu- 
men water  through  the  tube  into  the  stomach.  I  was 
informed  by  the  interne  at  7:30  a.  m.,  October  19, 
1910.  that  the  child  was  dying.  It  passed  away  at 
1 :45  p.  m. 

NoH'Cancerom  stricture  of  the  csaf>/uigus. — Sencert 
(Arch,  des  Mai.  de  Vapp.  dig.,  March,  1911)  describes 
strictures  due  to  inflammation  and  cicatricial  forma- 
tion. The  latter  are  much  the  more  frequerjt,  and  are 
due  to  wounds  of  the  esophagus  by  gunshot,  or  ero- 
sions of  the  mucous  membrane  by  ulceration  from 
diphtheria  and  the  like,  and  the  most  frequent  of  all, 
boiling  or  caustic  liquids.  The  inflammatory  stric- 
tures may  be  due  to  syphilis  or  tubercle,  etc.  The 
diagnosis  is  based  on  the  history,  on  inspection,  palpa- 
tion  and  auscultation  of  the  thorax  and  neck.  On 
auscultation  of  the  esophagus  the  second  bruit  heard 
on  swallowing  is  delayed  from  ten  to  twenty  seconds 
after  the  tirsi,  instead  of  from  six  to  eight  as  in  health. 
A  more  im)>ortant  sign  descril>cd  by  ReirdsefT  consists 
in  the  fact  that  if  the  patient  after  the  second  bruit  is 
induced  to  make  swallovung  uKivemcnls,  but  without 
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swallowing  anything,  a  new  bruit  is  produced  three 
or  four  times,  according  to  the  amount  of  fluid  orig- 
inally swallowed. 

Catheterization  and  radioscopy  also  give  valuable 
indications,  but  esophagoscopy  permits  of  a  definite 
diagnosis  being  made.  The  prognosis  is  always  seri- 
ous ;  inflammatory  strictures  are  less  grave  than  cica- 
trizations. About  onc-lbtrd  of  all  patients  afifected 
with  stricture  as  a  result  of  burns  die  if  medical  treat- 
ment has  first  been  tried  and  fotrnd  wanting.  Treat- 
ment may  be  medical  or  surgical.  Good  results  have 
been  obtained  from  opium :  mercury  is  sometimes  of 
value  in  syphilitic  strictures,  Thiosinamin  and  iibro- 
lysin  have  given  good  results  in  some  cases^  but  should 
not  be  used  for  six  months  after  the  stricture  has 
formed,  and  then  only  if  there  is  no  other  disease 
present,  such  as  tuberculosis,  pulmonary  or  local  If 
after  ten  injections  no  amelioration  is  obtained,  they 
should  be  discarded. 

Thiosinamin  is  given  in  an  alcoholic  solution,  15  in 
100,  or  thiosinamin  2,  glycerine  4,  aq,  dest.  14. 

Half  a  syringeful  (Pravaz)  to  begin  with,  then  a 
whole  one  twice  a  week.  After  the  fifth  injection  it 
is  advisable  to  wait  for  a  few  weeks.  Fibrolysin  is 
employed  instrumuscularly,  3  c.cm.  per  diem.  Sur- 
gical treatment  consists  in  either  making  a  new  pas- 
sage or  acting  directly  on  the  stricture  in  one  of  the 
following  ways :  i\)  Either  from  alx>ve  by  the 
mouth;  <2)  from  below  by  opening  the  stomach,  or 
(3)  externally  to  the  esophagus*  (1-a)  Cauterization 
not  to  be  employed  (b)  Dilatation  by  means  of  bou- 
gies, gradually  increased  in  size,  cylindrical  or  cylin- 
drO'Conical,  which  arc  to  be  left  iu  from  five  to  thirty 
minutes,  according  to  the  sensitiveness  or  otherwise  of 
the  patient.  In  cicatrices  from  bums  dilatation  should 
not  be  commenced  from  six  weeks  to  two  months 
after  the  accident.  Dilatation  with  the  a:ijii»iance 
of  the  esophagoscopc  b  to  In?  preferred  to 
dilatation  without  it,  (c)  Electrolysis*  linear  or 
circular;  the  latter  the  autlior  prefers,  also  with  the 
a^-'  of  the  csophagos€Ope<     (d)    Internal  eiiO' 

ph  ,  also  with  the  cscrphagoscope.    The  autlior 
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believes  in  this  method  if  the  stricture  is  very  short, 
above  all  if  it  is  valvular,  and  also  if  it  is  short  and 
very  indurated,  and  imdilatable.  {Brit.  Med,  /.»  Lond.» 
July  15.  191 L) 

TRANSTHORACIC 

Fisher  (Surgery,  Gynecology  and  Obstetrics,  May, 
1911)  reports  the  case  of  a  boy  three  years  old,  exhib- 
iting a  stricture  incident  to  having  swallowed  lye.  In- 
struments could  not  be  passed.  Therefore  the  abdo- 
men was  opened  and  an  hour-glass  stomach  was  found 
to  have  developed.  A  gastroplastic  operation  and  a 
gastrostomy  were  performed,  a  mbber  tube  being 
pushed  through  the  pylorus  to  the  duodenum  to  put 
the  sutured  stomach  at  rest. 

X-ray  pictures  taken  later  showed  clearly  a  stric- 
ture, beginning  at  about  the  bifurcation  of  the  trachea 
and  ending  one  and  one- half  centimeters  above  the 
diaphragm.  Bougies  could  not  be  passed,  nor  could 
a  thread  be  flushed  through,  nor  could  an  instrument 
be  passed  from  below.  Feeding  through  the  gastros- 
tomy wound  did  not  seem  to  be  successful.  The  child 
suffered  from  gastro-intestinal  disturbances,  with  high 
temperature. 

Under  the  insufflation  of  the  lung  the  thorax  was 
opened  in  the  seventh  intercostal  space. 

The  ribs  were  separated  and  the  lungs  pushed  away 
from  the  diaphragm.  This  incision  was  found  to  be 
too  high.  A  second  was  therefore  made  in  the  eighth 
intercostal  space,  giving  free  access  to  the  esophagus 
and  the  lower  part  of  the  diaphragm.  The  lung  was 
pushed  upward  and  held  out  of  the  way  by  Japanese 
silk  handkerchiefs  sterilized  in  vaseline.  The  pleura 
covering  the  esophagus  was  split,  both  vagi  nerves 
were  carefully  isolated  from  the  esophagus,  and  the 
latter  was  bluntly  dissected  out  of  its  bed  by  means 
of  forceps »  this  being  easily  accomplished  without 
bleeding.  By  a  gauze  loop  the  esophagus  was  pulled 
well  out  into  the  wound.  By  carefully  pulling  the 
esophagus  upward  by  this  loop  of  gauze  it  was  loos- 
ened all  around  its  attachment  to  the  diaphragm ;  a 
pair  of  anatomical  forceps  was  ptished  through  the 
layer  of   the   diaphragmatic   pleura   and   peritoneum, 
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thus  opening  the  peritoneal  cavity.  The  stomach  vtsls 
carefully  pulled  into  the  thoracic  cavity  until  a  point 
was  reached  about  7  centimeters  below  the  point  of 
entrance  of  the  esophagus.  The  pleural  cavity  was 
now  carefully  packed  off  with  silk  handkerchiefs  and 
a  transverse  incision  made  between  two  silk  sutures 
as  guides  in  the  cardia,  3  centimeters  below  the  en- 
trance of  the  esophagus. 

Through  this  incision  a  ureteral  catheter  amied  with 
a  stylet  and  closed  at  the  end  was  inserted.  The  stric- 
ture was  easily  entered  from  behind  and  the  catheter 
led  out  through  the  mouth»  where  it  was  secured  by  a 
clamp.  A  long  curved  dressing  forceps  was  inserted 
into  the  gastrostomy  opening,  and  the  lower  end  of 
the  catheter  was  caught  and  pulled  through  this  open- 
mg.  The  incision  in  the  cardia  was  now  closed  by  a 
double  row  of  silk  Lembert  sutures,  and  the  stomach 
replaced  into  the  abdomen. 

The  esophagus  was  fastened  to  the  diaphragmatic 
ring  by  interrupted  silk  sutures,  care  being  taken  to 
grasp  enough  |)eritoneum  to  produce  a  broad  apposi- 
tion of  peritoneum  tu  the  esophageal  wall.  The  in- 
cision in  the  intercostal  spaces  was  closed  by  inter- 
rupted silk  sutures,  which  were  slung  around  the  rib 
above  and  below  the  incision,  care  being  taken  to  have 
the  lungs  fully  expanded. 

The  child's  death  was  attributed  to  the  inspiration 
of  some  ether  due  to  faulty  management  of  the  insuf- 
flation apparatus.     {Therap,  Ga:!€tte,  .\ug.  15,  1911,) 

Esophugospasm  may  occur  at  any  point  in  the  esoph- 
agus from  I  fie  cricoid  cartilage  to  the  gastro-esopha- 
geal  junction.  This  condition  was  described  as  early 
as  1S22,  but  while  the  literature  is  rather  profuse  with 
positive  writings  and  case  reports  upon  the  subject,  it 
has  been  one  very  seriously  questioned  by  many ;  while 
it  has  been  known  as  **cardiO'Spasm"  there  is  no  rea- 
son whatever  why  it  should  be  so  classified.  Just 
as  well  apply  the  term  pulmonospasm,  diaphragmatic 
spasm,  broncho-spasm,  or  what  might  be  more  appro- 
priate, gastro-esojihageal  spasm. 

Etiology  remains  mysterious,  as  varied  in  its  changes 
as  the  seasons  of  the  year.    While  many  are  assigned 
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definitely,  others  remain  mysterious  and  undetermined, 
but  now  that  the  thoracic  cavit\'  and  its  contents  may 
be  examined  whh  comparative  case  and  safet>%  the 
passing  of  the  hght  of  early  morning  into  the  Ught  of 
mid-day  may  be  reahzed.  Of  the  many  causes  usually 
assigned,  those  of  neurotic  origin  are  prominent ;  that 
there  is  a  definite  pathology  other  than  neurotic  origin 
is  beyond  question.  Changes  in  the  pneumogastrics 
or  the  esophagus  itself  are  no  doubt  responsible  in  the 
majority  of  instances  for  spasms.  Hysterical  spasm 
may  be  produced  by  worry,  fright,  joy,  anger  and 
grief*  The  exposure  of  a  part  or  all  of  the  body  to 
cold  air  or  water  are  frequent  causes.  A  blow  upon 
the  chest  has  been  assigned  as  the  cause  of  degenera- 
tion of  the  vagi  due  to  cicatrices ;  inflammation,  adhc- 
sions  and  neoplasms  may  cause  spasm  or  paralysis 
of  the  esophagus.  Dividing  the  vagi  will  cause  paraly- 
sis of  the  stomach  and  spasm  of  its  cardiac  portion. 
(Kirk.) 

Esophageal  pathology,  minute  or  gross,  will  cause 
spasms.  Esophagitis,  fissure,  ulcer,  stricture,  atony 
of  the  circular  muscles,  kinking  of  the  esophagus  at 
the  hilus  esophagi  and  neoplasms,  and  traumatism 
during  instrumentation  are  supposed  causes. 

Irritants  of  any  kind,  due  to  any  cause  such  as  the 
presence  of  worms,  solids,  cold  liquids,  hemorrhoids, 
tobacco  juice,  gastric  hyper-acidity,  are  also  supposed 
causes. 

Reflex  causes  seem  to  be  numerous ;  among  them 
are  gastritis,  endometritis,  hepatitis  and  pregnancy. 

Infectious  diseases  and  toxemias,  such  as  tetanus, 
pneumonia,  scarlet  fever  and  rabies,  have  been  held 
responsible  for  spasm.  It  may  be  hereditary  or  ac- 
quired. One  of  two  children,  eight  months  old,  re- 
ported by  Beck,  recovered  from  inherited  spasms. 

Symptoms  may  be  sudden  or  gradual,  constant  or 
periodical,  complete  or  incomplete,  and  vary  in  dura- 
tion and  time. 

Dysphagia  usually  appears  slowly,  with  more  or  less 
pain  beneath  the  sternum  or  at  the  cricoid  cartilage; 
food  may  l>e  swallowed  into  the  stomach*  remain  in 
the  esophagus,  or  be  rejected  by  the  mouth,  seldom  if 


ever  doing  so  after  it  has  entered  the  stomach.  When 
regurgitated  it  is  usually  with  niucus,  sometimes  after 
the  meaK  If  the  spasm  continues  for  several  days  or 
weeks*  inanition  develops  and  death  results  in  due 
time  if  surgical  relief  is  not  given.  In  mild  acute 
cases  food  nuiy  be  forced  into  the  stomach  with  air  by 
the  patient*s  effort  or  mechanical  means. 

Diagnosis, — If  a  bougie  meets  with  slight  obstruc- 
tion, and  the  patient  experiences  no  trouble,  the  diag- 
nosis is  quite  probable.  Inability  to  pass  a  bougie 
does  not  necessarily  indicate  that  spasm  does  not  exist. 

Mixtc/s  method  of  swallowing  six  yards  of  thread 
and  passing  a  bougie  on  the  thread,  may  meet  with 
success.  By  means  of  the  bougie  the  depth  of  the 
spasm  may  be  estimated  and  its  position  determined. 

Schroder's  method  of  diagriosis  is  to  pass  to  the 
point  of  spasm  a  stomach  tube,  which,  while  held 
firmly  in  position,  is  filled  with  water;  the  end  of  the 
tube  is  then  clamped  with  a  pair  of  forceps  and  the 
bulb  compressed,  to  force  the  water  downward.  Some- 
times the  spasm  is  overcome,  permitting  the  water  to 
enter  the  stomach,  this  establishing  the  diagnosis* 
(Jour,  Am.  Med.  Ass.,  p.  1790.  May  30,  1908.) 

X-rays  are  of  great  service  in  the  diagnosis  of  the 
esophagus  spasm,  when  bismuth- mush  or  foreign  bod- 
ies have  been  introduced  into  the  esophagus  for  the 
purpose  of  determining  its  location  by  skiagram. 

Flesch  and  I'eteri  comment  on  the  shocking  fre- 
quency in  children  in  Austro- Hungary  of  corrosion 
of  the  esophagus  from  drinking  lye.  At  the  Stefanie 
Hospital  at  Budapest  there  have  been  in  the  last  nine 
years  516  cases  of  acute  disturbances  from  this  cause, 
and  267  cases  of  cicatricial  stenosis  of  the  esophagus, 
all  the  result  of  leaving  a  solution  of  lye  ready  to  be 
used  in  washing  within  the  reach  of  young  children. 
It  has  proved  possible  to  examine  the  condition  with 
the  Roentgen  rays  by  having  tlie  children  swallow  a 
soft  porridge  containing  30  or  40  per  cent,  of  ox  id 
of  zirconium.  This  substance  is  insoluble  in  acids, 
strong  alkalies,  etc.,  and  seems  to  have  no  action  when 
injected  subcutaneously  into  animals,  so  that  no  toxic 
action  need  be  feared  from  it.    For  Roentgen  work  it 
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has  several  advantages  over  bismuth.  As  the  child 
swallows  each  mouthful  of  the  porridge  the  progress 
of  the  mouthful  down  the  gullet  can  be  watched  with 
the  Roentgen  rays»  and  the  regions  where  it  passes 
along  smoothly  and  where  it  seems  to  be  arrested  or 
makes  its  way  slowly  are  marked  and  compared*  By 
this  means  it  has  proved  possible  to  detect  multiple 
strictures,  and  treatment  applied  on  the  knowledge 
thus  obtained  has  proved  remarkably  successful  in- 
stead of  the  blind,  haphazard  work  without  radioscopy. 
The  details  of  twenty  cases  are  given  to  show  the 
workings  of  the  method.  Investigation  in  this  way 
can  be  applied  during  the  first  six  weeks  after  the 
injury  when  it  is  still  dangerons  to  introduce  a  sound. 
{Jour,  A.  M.  A„  Aug.  5,  1911.) 

Prognosis  should  be  guarded,  because  it  may  not 
interfere  with  the  patient^s  luitrition.  Some  patients 
however  have  succumbed  as  the  result  of  starvation. 

Treatment  resolves  itself  into  medical  and  surgical, 
depending  upon  whether  the  spasm  is  continuous  or 
periodical. 

The  medical  treatment  consists  in  giving  the  esoph- 
agus rest,  feeding  pre-digested  food  per  rectum,  and 
ant i-spasmo dies  and  tonics, 

Surgical  treatment  is  palliative  and  radical, 

Palliuiive  consists  in  dilation  of  the  esophagus  with 
sounds,  some  cases  having  been  cured  by  passing  them 
but  a  few  times.  Usually  this  is  all  that  is  necessary 
in  the  milder  cases. 

Radical  treatment — gastrostamy — is  one  of  the 
milder  operations.  It  permits  the  food  to  be  intro- 
duced  into  the  stomach,  thereby  giving  the  esophagus 
rest  until  the  constriction  becomes  dilated.  It  is  not 
always  a  curative  measure.  Dilation  of  the  esophagus 
through  the  stomach  may  be  beneficial. 

Trafis-thoraco-esaphagotomy  is  the  most  radical 
Operation  for  this  purpose.  It  involves  plastic  opera- 
tions, tearing  loose  of  nerves  aiid  the  breaking  up  of 
lung  and  esophageal  adhesions  with  esophagoplica- 
tions. 

Since  the  writing  of  this  chapter,  Dr.  Dudley  W. 
Palmer,  in  a  most  excellent  paper  discusses  at  length 
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seven  or  the  most  common  etiological   factors,  three 
stages  of  its  progre^,  diagnosis  and  prognosis. 

ETIOLOGV, 

1.  Congenital  predisposition. 

2.  Reflex, 

3.  Primary  atony. 

4.  Atony  of  musculature  due  to  degeneration  of 
vagus  nerv^es. 

5.  Primai^^  esophagitis, 
6-  Kinking  or  angidation. 

7.  Primary  spasm  with  secondary  dilatation,  which 
he  considers  the  most  important. 

These,  together  with  the  bibliography  and  tables 
of  frequency  and  age  of  occurrence,  are  generously 
supplied  by  the  author  for  this  work  . 

frcijttency, — First  decade  of  life  showed  4  cases; 
the  second,  5  cases;  third,  15  cases;  fourth,  26  cases; 
fifth,  20  cases;  sixth.  6  cases;  seventh,  4  cases;  not 
stated,  9  cases.    Total,  89  cases. 

Youngest  case.  6  months ;  oldest  case,  65  years ; 
average  age,  35.2  years ;  males,  55  per  cent. ;  females, 
45  per  cent. ;  length  of  shortest  history,  6  weeks ;  length 
of  longest  histor>%  27  years;  average  length  of  all  his- 
tories, 6.2  years ;  average  length  of  all  histories  w^ithout 
symptoms  of  dilation,  2.55  years.  17  per  cent,  cases 
seen  before  dilatation  symptoms  developed;  83  per 
cent,  cases  seen  after  dilatation  symptoms  developed. 
Onset  sudden  in  20  per  cent,  cases.  Onset  compara- 
tively gradual  or  mild  and  intermittent  in  80  per  cent. 
cases. 
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DILATATION. 

Technique. — Dilatation  of  striclure  with  hougies 
varying  in  size,  length  and  flexibility,  has  been  exten- 
sively employed  for  many  years.  They  have  been  in- 
troduced through  the  mouth,  incisions  in  the  neck,  and 
through  the  gastro-esophagcal  openinj^.  Introduction 
of  bougies  through  the  mouth  may  be  acconipli.shcd 
with  or  without  anesthesia  with  loss  of  consciousness, 
and  with  or  without  local  anesthesia,  especially  if  there 
is  but  little  difficultv. 
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FOREIGN    BODIES. 

Foreign  bodies,  when  impossible  to  remove  them 
through  the  mouth,  removal  may  be  done  through  the 
neck  or  thorax.  After  suturing  the  incised  walls  with 
catgut,  drainage  should  be  provided,  because  all  such 
wounds  are  subject  to  infection  from  the  contents  of 
the  tube. 

After  having  passed  ihe  cricoid  cartilage  they 
usually  lodge  in  the  second  constriction  corresponding 
with  aorta  and  left  bronchus.  The  third  constriction 
(cardiac)  is  where  the  esophagus  passes  through  tlie 
diaphragm,  but  foreign  bodies  are  less  inclined  to 
become  lodged  in  it.  However,  they  may  become  im- 
pacted  at  any  point  within  the  canal  from  the  dia- 
phragm to  the  cricoid  cartilage. 

Foreign  bodies  with  round,  smooth  surfaces  arc  less 
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likely  to  be  impacted  than  those  with  rough,  uneven 
surfaces. 

When  in  the  first  and  second  constriction  they  can 
be  removed  through  an  incision  in  the  neck. 

5c? wt'  of  the  great  dangers  from  foreign  bodies  are 
obstruction,  ulcerations,  perforations  and  subsequent 
cicatricial  contraction.  Some  foreign  bodies  may  l>e 
perforated  to  such  a  degree  as  to  permit  the  passage 
of  Hquid  food,  when  no  serious  trouble  may  ensue  for 
a  considerable  time.  However,  pressure  upon  the 
bronchus  or  trachea  may  cause  suifocation. 

The  dangers  of  idcerotion  are  perforation  with  in- 
feetion  and  hemorrhage  which  may  or  may  not  become 
fatal.  The  vessels  involved  in  such  an  accident  are 
the  carotids  and  lower  aorta  in  the  order  of  their 
occurrence.  The  pericardium  being  in  front  of  the 
esophagus,  has  been  occasionally  perforated,  as  has 
also  the  pleura  on  the  left  side,  above  on  the  right  side 
and  below  and  indirectly  the  lungs. 

Various  artieles,  as  food,  coins,  nails,  false  teeth, 
fruit  stones,  splinters,  bones,  jack-stones,  safety-pins 
and  other  varieties  of  things  tind  their  way  into  the 
esophagus.  They  may  be  hard,  soft,  smooth,  rough, 
sharp,  round,  or  they  may  have  projections.  The  pa- 
tient may  introduce  them  through  the  mouth  by  acci- 
dent, for  the  purpose  of  suicide,  or  they  may  be  intro- 
duced by  some  one  else.  During  anesthesia,  or  a 
drinking  bout,  the  foreign  body  may  be  regurgitated 
from  the  stomach.  How  soon  a  foreign  body  w^ill  do 
damage,  after  it  has  lodged  in  the  esophagvis,  will 
depend  upon  the  kind  of  a  foreign  body.  One  with 
sharp  edges  will  wound  the  esophagus  at  the  time  of 
its  introduction.  While  a  coin,  as  in  G.  Guiez's  case 
(Archil  cs  des  Maladies  de  I'App.  Digestif.  Paris,  Apr. 
4,  No.  4,  pp,  177-240),  may  remain  for  four  years 
without  apparent  damage.  If  the  body  is  impacted, 
or  if  it  has  pirnetrated  the  wall,  gangrene  in  the  former 
and  sloughing  and  fistula  in  the  latter  may  occur; 
When  fistula  occurs,  the  foreign  body  may  remain  in 
th?  esnpha[;U5,  or  pass  out  into  the  fistula.  The  condi- 
tion is  more  serious  if  a  diverticulum,  stricture,  ulcer 
or  neoplasm  is  the  resting-place  of  the  foreign  bod :. 


Symptoms. — Pain  is  usually  the  first  symptom  com- 
plained of  after  a  foreign  body  has  been  engaged  in 
the  esophagus*  and  if  it  passes  to  a  lower  level,  pain 
marks  its  passage.  The  point  at  which  the  body  has 
lodged  does  not  necessarily  correspond  to  the  point 
of  pain  J  neither  does  the  point  indicated  by  the  patient 
as  the  point  of  lodgement  necessarily  correspond  to  it, 
nor  does  it  indicate  whether  or  not  it  has  passed  into 
the  stomach.  Inability  to  swallow  liquids  or  solids  is 
of  significance  when  obstruction  occurs  where  no  pre- 
vious trouble  has  before  existed. 

Diagnosis, — ^If  during  mastication,  sleep,  anesthesia 
or  acute  alcoholism,  in  a  person  who  has  not  presented 
signs  of  mediastinal  tonior,  or  has  not  had  previous 
traumatism,  or  where  there  is  not  a  probability  of 
ulcer,  there  is  a  sudden  obstruction  with  pain,  the 
probability  nf  forei^rn  lioilv  or  csophago spasm  is  ap- 
parent. 

Bougies  may  l)c  used  wiien  the  foreign  body  is 
known  to  be  soft  or  smooth  and  when  the  occlusion 
is  complete,  otherwise  the  bougie  may  pass  the  ob- 
struction without  any  indication  tliat  a  foreign  body 
is  present. 

Bsophagoscopy  is  the  most  positive  means  of  diag- 
nosis- It  has  the  advantage  of  being  able  to  remove 
the  foreign  body  at  the  time  of  the  examination. 

Anesthesia  is  advantageous  during  these  examina- 
tions. The  use  of  X-ray  is  limited  to  such  articles  as 
met;d,  rubber,  wood  and  bone,  as  these  are  seen 
through  the  fluoroscope  or  will  produce  a  radiograph. 

Treatment  is  surgical  or  non-surgicaL — Non-surgi- 
cal :  The  nature  of  non-surgical  treatment  to  be  em- 
ployed depends  upon  the  kind  of  foreign  body  present, 
whether  rough,  sharp,  smooth,  soft,  or  of  digestible 
material.  Warm  liquids  are  given  to  swallow,  with 
the  hope  that  they  may  dislodge  the  foreign  substance. 
An  emetic  may  be  giveiT  in  the  form  of  apomorphinc, 
if  no  contraindications  exist.  If  the  foreign  body  is 
digestible,  pepsin,  dilute  hydrochloric  acid,  papain  or 
laka^diatase  may  be  given  separately  or  in  combina- 
tions. If  the  article  is  not  digestible,  dilute  hydro- 
chloric acid  or  strong  cognac  may  be  given  to  shrink  it. 
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Surgicot  treatmmt. — The  ireatnienl  employed  should 
depend  irpon  the  location  or  kinds  of  foreign  bodies* 
Those  which  arc  smooth,  rough  or  sharp,  when  located 
at  the  entrance*  or  just  within  the  esophagus,  may  be 
removed  through  the  mouth  with  forceps ;  while  those 
located  below  this  point,  if  the  substance  i^  a  coin, 
causing  partial  obstruction,  or  some  smooth  or  soft 
substance  of  reasonable  size,  may  be  removed  wnth  a 
coin  catcher  or  bougie  respectively.  VVTien  bougies 
arc  not  at  hand,  a  soft  stomach  tube  with  an  opening 
at  the  end  and  a  bulb  in  the  middle,  may  be  used  in 
place  of  the  bougie.  Should  the  foreign  body  not 
yield  to  reasonable  pressure,  a  hemostat  clamped  at  or 
near  the  ftmnel,  the  stomach  rube  having  been  filled 
with  water  and  held  tightly  against  the  foreign  body, 
while  an  assistant  holds  the  clamped  end  of  the  tube 
or  operator  presses  the  bulb,  thus  causing  more  pres- 
sure to  be  exerted  at  the  point  most  needed.  ( Schroeder 
has  advocated  this  as  a  differential  diagnosis  between 
stricture  and  esophagospasm, )  If  the  above  means 
fail,  then  the  esophagoscope  may  be  used. 

Before  the  introduction  of  the  esophagoscope  and 
hypodermic  administration  of  atropine  or  hyoscine 
should  be  used  to  dry  up  the  esophagus  and  prevent 
the  formation  of  mucus  during  the  operation.  The 
rule  used  is  to  remove,  w^hen  possible,  all  foreign 
bodies  above  the  Jbi furcation  through  the  mouth,  those 
below  the  bifurcation  through  the  stomachu  X'arious 
instruments  may  he  used  for  this  puq^ose,  as  hooks » 
forceps  and  bougies.  If  the  foreign  body  is  small,  the 
esophagoscope  may  pass  over  it.  Because  of  this  the 
fluoroscope  is  of  advantage  when  the  bodies  can  be 
seen  through  it, 

IVht^n  there  is  an  impaction,  or  if  the  body  is  such 
that  an  intra-esophafjcal  extraction  is  too  ha::ardous, 
then  the  operator  will  reach  the  foreign  body  through 
an  incision  in  the  neck,  thorax,  or  stomach,  depending 
upon  its  location. 

*Tn  all  cases  in  which  a  foreign  body  is  either  swal- 
lowed or  inspired,  Bo  wen  says  a  radiograph  should  be 
made  by  a  competent  person  before  any  attempt  is 
made  at  its  removal    This  is  especially  important  in 
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cases  of  ?harp  bodies.  If  the  foreign  body  is  dense 
enoii:;h  to  be  revealed  on  a  plate,  the  diagnosis  by  tliis 
means  is  easy,  but  even  in  those  cases  in  which  a 
vegetable  foreign  substance  is  not  opaque  to  the 
Roentgen-ray »  a  great  deal  of  information  can  still  be 
obtained.  A  grain  of  corn,  for  instance,  lodged  in 
the  bronchus,  will  not  cast  a  shadow  on  a  photographic 
plate,  but  its  presence  can  usually  be  deterniiiied  by 
the  slight  changes  in  the  lung  itself,  caused  by  a  local- 
ized pneumonia  or  by  a  blocking  up  of  certain  air  cells. 
The  same  is  true  of  vegetable  foreign  bodies  in  the 
esophagus,  for  while  ihe  body  itself  can  not  be  seetv 
information  especially  as  to  its  location  can  be  ob- 
tained by  giving  the  patient  bismuth,  either  in  the 
form  of  a  capsule  or  in  gruel,  and  watching  the  i>as- 
sagc  of  the  prei>aration  down  the  esophagus  with  the 
fluoroscopc.  If  a  foreign  body  is  present,  the  bismuth 
will  be  stopped  or  at  least  hesitate  at  the  obstruction. 
The  method  to  be  employed  in  the  removal  of  foreign 
bodies  after  their  nature^  size  and  position  has  been 
determhied,  must  be  carefully  considered,  and  Bowen 
believes  that  the  outcome  of  the  case  depends  more 
on  the  proper  selection  of  ilie  method  to  be  used  than 
on  ihe  instruments  used  or  the  operator  selected.  He 
has  had  thirteen  cases,  in  all  of  which  the  foreign  body 
was  removed  without  difhcully,  and  must  of  the  cases 
required  not  more  than  two  or  three  .minutes  for  the 
actual  removal  of  the  foreign  body.  The  one  method 
which  Bowen  has  used  more  than  any  other  and  the 
one  that  appeals  to  him  most,  is  the  removal  of  foreign 
bodies  with  an  or^linary  pair  of  forceps,  passed  into 
the  eboj>hagus  or  into  the  bronchus  through  a  trache- 
otomy wound,  while  the  parts  are  being  exaniined 
with  a  fluoroscopic  screen.  Bowen  has  removed  tin 
whistles,  coins,  open  safety-pins,  tacks,  needles,  pins» 
etc.,  successfully," 
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KEOPLASMS 

Neoplasms,  ^nalifjnant  or  non-malignant,  sometitnes 
reauirc  removal  by  one  of  the  several  methods  em- 


ployed  for  that  purpose  in  the  upper  or  lower  third. 
Possibly  only  non-malignant  growths  should  he  ex- 
cised, and  only  one  inch  of  the  length  of  the  tube 
should  be  removed,  because  the  esophagus  is  not  elastic 
and  will  not  permit  of  anastomosis,  and  such  cases 
require  watchful  care  and  drainage* 

Non-mcdignaftt  neoplasms  are  cystic,  polypoid,  tu- 
mored  and  ringed. 

The  cystic  are  of  two  kinds,  the  glandular  retention 
cysts  and  the  ciliated  e])ithelial  cysts.  The  glandular 
retention  cysts  do  not  become  larger  than  a  cherry, 
and  cause  no  symptoms,  while  the  ciliated  epithelial 
cysts,  located  at  the  bifurcation,  become  larger  and 
cause  dysphagia. 

Polypoid  neoplasms  are  fibromas.  Their  attachment 
is  above  the  cricoid  cartilage,  at  the  cricoid  cartilage 
on  the  anterior  wall,  or  at  some  point  below^  it  or  above 
the  bifurcation,  and  the  pedicle  may  be  long  or  short. 
Cases  are  recorded  which  had  a  long  pedicle,  with 
their  attachment  near  or  at  the  cricoid  cartilage,  where 
the  patients  regurgitated  them  into  the  mouth,  seized 
them  between  their  teeth  and  bit  them  off.  If  the 
attachment  is  above  the  esophagus  the  pol)^)oid  may 
hang  down  into  it. 

Tumorcd, — They  are  fibroma,  lipoma,  papilloma  and 
tnyorna,  Myomas  are  sometimes  mixed,  then  ihey  are 
leiomyomata,  rhalidomyomata  and  myo-libro' lipoma. 
The  tw^o  latter  are  usually  malignant.  It  only  seems 
reasonable  to  suppose  that  any  of  the  other  forms 
may  become  malignant  at  times. 

Malignant  neoplasms, — There  are  three  kinds  of 
malignant  neoplasms  of  the  esoi)hagus — carcinoma, 
sarcoma  and  lymphosarcoma.  Schlagenhuflfer  reported 
one  case  of  lympho-sarcoma,  and  this  is  possibly  the 
only  one  on  record. 

Carcinoma  is  mucli  more  frequent  than  any  other 
malignant  disease  of  the  esophagus. 

Etiology, — Although  great  effort  has  been  made  to 
find  one,  no  accepted  cause  has  yet  been  discovered. 
However,  there  are  predisposing  causes  which  produce 
soils  in  which  cancers  flourish.  Such  soils  are  the 
ulcered,  cicatri/.ed  atid  calnrrhal,  and  they  are  pro- 
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duced  by  chemical,  thermal  and  mechanical  agents,  as 
well  as  disease.  Thermal  agents  and  caustics  produce 
the  ulcer  and  its  stricture,  while  tobacco  and  alcohol 
produce  a  catarrhal  soil.  Perhaps  the  two  latter  agents 
cause  carcinoma  to  predominate  in  the  male.  Mechan- 
ical callings,  as  sword,  spear  or  bayonet-swallowing, 
or  the  lodgement  of  a  foreign  body,  cause  a  catarrhal, 
if  not  a  traumatic,  condition.  The  ulcer  of  syphilis 
or  tuberculosis,  diverticulum,  traction  diverticulum 
and  esophagospasm  are  soils  in  which  carcinoma 
develops. 

Usually  carcinoma  arises  from  one  point  of  origin 
m  the  pavement  epithelium ;  however,  W.  G.  Seelig,  of 
St,  Louis,  reported  a  case  with  tw^o  primary  carci- 
nomas of  the  esophagus  with  autopsy.  Cauliflower 
and  papillomatous  carcinomas  are  frequent,  w^hile 
glandular  and  colloid  types  are  rare.  The  neoplasm 
may  he  hard,  soft,  fibrous  or  ulcerated.  All  parts  of 
the  esophagus  have  been  given  by  authors  as  being  the 
most  frequent  point  of  origin.  The  lower  third,  how- 
ever, where  the  left  bronchus  passes  over  the  esopha- 
gus, IS  probably  the  most  frequent  point  of  origin. 
The  nng  formation  is  the  one  which  is  most  frequent, 
and  the  width  of  the  ring  may  vary  from  three  to  ten 
centimeters,  (Strumpel,  413.)  Or,  on  the  other  hand, 
all  of  the  esophagus  may  be  practically  involved,  as 
w^hen  a  ring  formation  is  present,  then  the  esophagus 
is  dilated  above  this  point. 

Strumpel  (page  413)  has  frequently  seen  cases  of 
the  flat  variety,  with  no  clinical  symptoms  and  no 
diagnosis,  where  gangrene  of  the  lung  or  extensive 
secondary  hepatic  lesions  %vere  found. 

The  neoplasms  may  spread  from  the  esophagus  to 
surrounding  organs  by  continuity,  and  vice  versa. 

Metastases  may  take  place  in  the  lungs,  liver,  brain, 
bones,  spleen  and  kidneys. 

Erosions  may  occur  into  the  pleura,  lung,  bronchus, 
trachea,  pericardium,  endocardium,  spinal  cord,  the 
pulmonary  vessels  or  aorta,  Wheti  the  erosions  take 
place  into  the  spinal  cord  paralysis  results.  Gangrene 
of  the  lung  may  result  from  regurgitat*' 

Symptoms. — L.  Lemy  in  a  series  o^  >und 
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the  following  facts  regarding  the  symptoms  oi  carci- 
noma of  the  esophagus ;  Pain  presetit  in  58,6  per  cent. ; 
progressive  difficulty  in  swallowing  as  the  first  sign, 
75 J  i>er  cent.;  good  a]>petile  in  70  pcr*cent, ;  regurgi- 
tation in  83  per  cent. ;  sudden  inability  lo  swallow  in 
6v  per  cent. ;  pain  and  dysphagia  developing  at  same 
time,  10.5  per  cent. ;  pain  before  dysphagia,  4.8  per 
cent.^ — Archives  des  Maladies  de  fAf^p.  Digest,  Paris. 

Diagnosis, — A  patient  above  40  years,  with  dys- 
phagia, with  or  without  cachexia,  constitute  syjnjitorns 
enough  to  warrant  an  examination  with  the  esophago- 
scope  and  X-rays.  If  more  early  diagnoses  are  made 
better  surgical  results  may  obtain.  If  the  supra-  or 
infra-clavicular  glands  are  much  enlarijed  and  indu- 
rated, the  diagnosis  of  a  carcinoma  of  the  esophagus 
mediastinum  is  ver\-  probable.  In  the  mediastinal 
cases  there  will  be.  in  time,  a  bending  forward  and 
orthopnea,  the  thorax  may  be  raised  and  a  comjiensa- 
tory  circulation  may  be  present.  When  the  superior 
infra-clavicular  glands  are  enlarged,  the  lime  lor  sur- 
gical interference,  except  as  a  palliative  measure,  has 
passed.  The  imj^rovement  of  dysphagia  should  not 
change  the  diagnosis,  as  ulceration  of  tJie  esophageal 
carcinoma  is  frequently  accompanied  by  a  temporary 
improvement  in  dysphagia. 

iVhcH  the  X-rays  are  used  the  esophagus  is  filled 
w*ith  bismuth-mush  and  a  skiagram  is  obtained.  There 
is  one  clanger  of  ihu  hisinuth-mush  not  escaping  and 
acting  as  a  foreign  body.  Such  cases  arc  reported  in 
the  literature.  By  the  carcinoma'Skiagram  the  location 
and  probable  complications  are  estimated.  Thus  the 
advisability  of  operative  interference  is  better  consid- 
ereil.  Carcinoma  of  the  cervical  portion  of  the  esoph- 
agus may  be  palpated  ,when  the  neoplasm  has  reached 
sufficient  size.  Paralysis  of  the  vocal  cords  in  carci- 
noma of  the  esophagus  or  in  tumors  of  the  mediasti- 
num is  due  to  pressure  on  the  recurrent  laryngeal  nerve 
and  is  enough  to  tlcmand  a  rigid  investigation  to  sec  «f 
the  above  conditions  are  preseru.  The  microscopic 
examination  of  rcgurgilatc<I  material  may  be  sufficient 
to  make  a  diagnosis. 
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ESUlMI.\r,ECT<)MV. 

Professor  Kutlner  (Beitr,  r.  Klin.  Chir.).  Resec- 
tion of  the  thoracic  portion  of  the  esophagus  for  can- 
cer was  attempted  in  four  cases,  with  fatal  re.^uh  in 
each.  To  ohtain  any  success  in  this  most  (iangerous 
procedure,  the  exact  location  of  the  growth  must  be 
determined  by  an  excision  of  parts  of  the  tumor  with 
the  aid  of  the  esophagoscope.  Radical  operation  is 
best  adapted  for  iiuraihoracic  esophageal  cancers  in 
the  vicinity  of  the  diaphragm,  but  before  resorting 
to  it,  it  is  inT|)ortant  to  previously  open  the  abdomen 
through  a  small  incision  to  determine  whether  the 
growth  has  extended  into  the  abdominal  cavity,  and 
also  whether  it  has  involved  the  lymphatics  about  the 
lesser  curvature  and  the  retroperitoneal  tissues.  If 
an  examination  fails  to  disclose  any  or  slight  involve- 
ment, there  is  then  reason  to  believe  that  the  conditions 
in  the  thorax  are  favorable  for  its  extirpation.  There 
is  also  hope  of  operative  success  in  malignant  tumors 
of  the  cervical  portion  of  the  esophagus  extending 
into  the  thorax . 

Sedillot  (18471  re-established  the  esophageal  canal, 
obstructed  by  stricture,  by  circular  resection  and  .hi- 
ture.    Since  then,  partial  and  complete  resections  have 
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been  done  more  or  less  frequently  for  various  kinds 
of  neoplasms,  especially  carcinomata  in  the  various 
portions  of  the  tube,  with  a  considerable  degree  of 
success  in  restoring  function,  making  comfortable  and 
prolonging  life.  * 

That  portion  occupying  the  cervical  region  has  been 
the  first  and  most  frequently  attacked. 

"Complete"  applies  to  the  resection  of  the  neoplasm 
only,  not  the  esophagus  in  its  entirety,  though  such 
procedure  is  now  possible;  but  nutrition  must  be  by 
the  introduction  of  food  directly  into  the  stomach  by 
gastrostomy. 

Sometimes  it  becomes  necessary  to  remove  a  portion 
of  the  esophagus,  with  or  without  anastomosis.  This 
is  done  with  greater  facility  in  its  upper  and  lower 
third,  but  what  may  be  expected  to  be  done  with  the 
middle  third  there  is  much  doubt. 

Indications  for  esophagotomy. — Stricture  and  neo- 
plasm. 

Stricture. — Sometimes  it  is  necessary  to  remove  a 
portion  of  the  esophagus,  when  it  is  occluded  by  a 
new  growth  in  the  upper  or  lower  third.  The  inelastic 
nature  of  this  tube  precludes  the  possibility  of  remov- 
ing more  than  one  inch  of  its  length  with  any  hope 
whatever  of  re-establishing  its  function  by  anasto- 
mosis. 

Neoplasffts  in  the  upper  or  lower  third,  with  or 
without  stricture,  sometimes  necessitate  removal  alone, 
or  by  excision  of  a  portion  of  the  esophagus. 

Neoplasms,  when  not  too  extensive,  and  causing 
occlusion  in  the  lower  portion  of  the  esophagus,  may 
be  removed  and  the  proximal  ends  anastomosed  to  the 
stomach  by  pulling  the  stomach  through  an  incision 
in  the  diaphragm ;  the  distal  end  is  inverted  and  closed 
by  suture.  Drainage  should  always  be  provided  for, 
tape  being  the  material  of  choice. 

Torek  {Journal  of  Surgery,  Gynecology  and  Ob- 
stetrics, page  614,  June,  1913)  reports  the  first  suc- 
cessful case  of  resection  of  the  thoracic  portion  of 
the  esophagus  for  carcinoma : 

"In  a  case  operated  at  the  German   Hospital,  on 
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Miircli  14,  1913,  1  succeeded  in  demonstrating  the 
frai^ibility  of  resection  of  the  middle  portion  of  the 
esophagus  for  carcinoma.  The  patient,  a  woman  of 
§ixty-seven  years  of  age,  had  a  carcinoma  of  the 
e<iof>hagus,  beginning  just  bebw  the  border  of  the 
transverse  portion  of  the  arch  of  the  aorta  and  extend- 
ing from  iliere  downward  for  ahotit  one  and  three- 
quarter  inches-  A  pair  of  very  l>eantiful  stereoscopic 
X-ray  pictures,  taken  hy  Dr.  William  IL  Stewart, 
demonstrated  the  condition  before  the  operation.  I  had 
performed  a  gastrostomy  upon  her  some  time  previous 
to  the  resection  of  the  esophagus.  Knowing  the  diffi- 
cutties  of  the  case,  the  problem  was  to  plan  the  ways 
autfl  means  of  overcoming  them. 

"The  method  of  access  to  the  tield  of  operation  was 
as  follows:  Instead  of  going  through  two  different 
intercostal  spaces  and  dissecting  off  the  scapula,  or  of 
resecting  several  adjacent  ribs,  as  recommended  by 
others,  the  incision  was  carried  throtigh  the  whole 
length  of  the  seventh  intercostal  space,  from  the  pos- 
terior end  of  which  it  was  extended  upward  hy  cutting 
through  the  seventh,  sixth,  fifth  and  fourth  ribs  near 
their  tubercles,  which  gave  a  much  better  exposure 
and  is  far  simpler. 

*' Extensive  adhesions  between  the  lung  and  the 
parietal  pl^eura  were  present,  the  greater  part  of  the 
lower  lobe  being  attached  both  to  the  costal  and  the 
diaphragmatic  pleura.  The  firmest  adhesions  were  at 
the  aj^^ex.  All  these  were  separated.  The  tumor  was 
fotind  to  be  fairly  fixed  in  the  position  above  described* 
viz, :  just  l>elow  the  lower  border  of  the  transverse 
portion  uf  the  arch  of  the  aorta,  allowing  only  very 
slight  mol)ility>  The  portion  of  the  esophagus  below 
the  tumor,  between  it  and  the  diaphragm,  was  exposed 
in  the  usual  manner  by  incising  the  pleura,  drawing 
the  vagi  aside,  and  lifting  the  esophagus  out  of  its 
bed.  At  the  site  of  the  tumor  the  dissection  of  the 
vagi  wRs  more  diffiailt,  and  some  of  the  branches 
crossing  over  in  front  of  it  had  to  be  cut  in  order  to 
permit  liberating  the  tumor  without  undue  roughness 
in  handling  the  vagi.  To  my  great  satisfaction  the 
pulse  never  wavered  during  this  procedure,  remaining 
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tween  95  and  9b»  The  dreaded  vagus  collapse  had, 
therefore,  been  safely  avoided. 

"The  dissection  of  that  part  of  the  esopha^s  which 
passes  behind  the  arch  of  the  aorta  offered  great  diffi- 
culties, which  were  finally  overcome  by  dislodging  the 
aorta  at  that  site  and  lifting  it  forward,  after  having 
ligaited  and  divided  a  number  of  its  thoracic  branches. 
Getting  the  aorta  out  of  the  way.  where  it  crosses  the 
esophagus,  is  of  considerable  help  in  liberating  the 
latter ;  in  simple  cases,  however,  I  feel  certain  that  the 
dissection  could  be  done  without  hgating  the  thoracic 
branches  of  the  aorta.  The  tumor  was  attached  to 
the  left  bronchus*  which  sustained  a  longitudinal  cut 
during  the  progress  of  the  separation  of  the  tumor 
from  it.  The  cut  in  the  bronchus  was  afterward 
sutured  with  silk. 

*'The  esophagus  had  now  been  detached  from  its 
bed,  l>eginning  at  a  point  about  an  inch  above  the 
diaphragm,  up  to  about  an  inch  above  the  arch  of  the 
aorta.  The  resection  of  the  carcinoma,  in  situ,  could, 
therefore,  have  been  easily  performed.  But  my  plan 
was  different.  1  had  come  to  the  conclusion  that  the 
rational  way  to  deal  with  the  danger  of  leakage  from 
the  upper  stnnip  of  the  esophagus  was  to  eliminate 
that  organ  from  the  pleural  cavity  altogether.  I,  there- 
fore, dissected  the  esophagus  loose  from  its  attach- 
ments all  the  way  tip  to  the  neck,  divided  it  with  a 
cautery  at  a  safe  distance  below  the  carcinoma,  after 
double  ligation,  and  brought  the  esophagus  with  the 
tumor  out  through  an  incision  in  the  neck  at  the  an- 
terior border  of  the  left  sterno-cleido-mastoid  muscle. 
Thus  the  pleural  cavity  could  not  possibly  become 
infected  from  that  source.  The  ligation  of  the  lower 
stump  had  been  made  after  first  crushing  the  esopha- 
gus at  that  site.  This  stump  was  invaginated  like  an 
appendix  stump,  only  with  the  difference  that  two 
successive  pursestring  sutures  of  silk  were  used  in- 
steaci  of  only  one.  as  in  the  case  of  the  appendix. 

**The  thorax  was  now  closed,  silk  threads  being  used 
to  hold  the  seventh  and  eighth  ribs  together,  chromi- 
cised  catgut  for  the  muscles  and  silkworm  gut  for  the 
skin.     No  drainage  was  employed.     Now  the  esopha- 
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fusv  wliidi  was  ha^gii^  out  tram  the  wound  in  the 
fiedfi,  was  jibced  tinder  the  skin  of  the  cheSt.  For 
thif  pnifose  a  tTan>verse  incision  was  made  in  the 
skii  at  a  place  coire^i^^onding  to  what  was  going  to  be 
ibe  tree  end  of  the  esophagus  after  the  carcinoma  was 
cut  oflf,  lor  at  the  time  this  was  still  attached.  The 
§iie  of  that  incision  in  this  case  corresponds  to  the 
second  intercostal  space.  The  skin  between  the  in- 
cision in  the  neck  and  the  new  'incision  was  tunneled, 
the  esophagus  drav^-n  through,  the  carcinoma  cut  off. 
and  the  fresh  rim  of  the  esophagus  sutured  to  the  skin. 
The  neck  wotind  was  closed. 

'*As  regards  other  details  of  the  operation.  I  may 
say  that  the  incision  through  the  skin  and  muscles  was 
made  under  local  anesthesia*  one-half  per  cent,  novo- 
cain with  suprarenin  being  used.  Phe  general  anes- 
thesia was  given  by  tracheal  insufflation  according  to 
deltzer-Auer.  the  apparatus  constructed  by  Dr.  Her- 
mann Fischer  being  used.  It  worked  very  satisfac- 
torily. The  employment  of  a  differential  pressure 
chamber,  either  positive  or  negative,  could  not  be 
considered,  as  I  he  rubber  cuff  around  ibe  patient's 
neck  used  in  such  an  afiparatu*^  to  separate  the  air 
about  the  htr.d  from  the  air  about  the  lx>dy  would 
have  interfered  with  the  operation  at  the  neck. 

**Froni  tlie  notes  taken  by  Dr.  Carl  Kggers.  who 
administered  the  anesthetic.  I  extract  the  following: 
Fur  the  induction  of  anesthesia,  15  c.c.  of  anesthol 
\vas  used.  Then  intubation  was  i>erformed.  a  woven 
silk  catheter,  .No.  IS  French,  l)eing  introduced  with 
the  aid  of  the  tlnger.  The  catheter  was  fastened  to 
the  u|j[jer  lip  by  .suture,  as  the  patient  had  no  teeth  to 
which  to  tie  it.  Ether  was  used  now  for  anesthesia, 
lOO  c.c  sufficing  for  the  entire  operation.  The  pulse 
WH<  regular  and  of  good  quality  throughout  the  opera- 
tion, except  when  the  aorta  %vas  strongly  pulled  over 
for  the  puq>ose  of  suttirtng  the  cut  bronchus.  At  that 
time  it  Invame  weak  aiul  rose  to  102.  Strychnine, 
and  camphor  were  used  for  str  l     A 

cV  enema  \\  ilh  whisky  and  stry  cb  -  also 

piven  at  the  etui  of  the  operation.  The  intrathoracic 
|i«iHicH«  of  the  o|iergitioti.   from  the  incision  of  the 


pleura  to  the  closure  of  the  thoracic  cavity,  took  one 
hour  and  forty-five  minutes ;  the  whole  operation,  from 
the  first  incision  to  complete  closure,  two  hours  and 
forty-three  minutes ;  the  general  anesthesia,  two  hours 
and  twenty-seven  minutes. 

*The  micoscopic  examination  of  the  specimen  made 
by  Dr.  Frederick  B.  Humphreys  proved  the  new 
growth  to  be  a  squamous  celled  epithelioma.  From 
his  description  1  quote  the  following:  In  the  center 
of  the  specimen  there  will  be  found  a  ragged  indurated 
ulcer,  roughly  circular  in  form,  measuring  4.6  cm. 
across  and  4.3  cm.  from  above  down.  The  ulcer  ex- 
tends over  the  entire  circumference  of  the  mucosa, 
excepting  a  small  strip  about  0.8  cm.  in  width.  The 
floor  of  this  ulcer  is  ragged,  reddened  and  firm,  the 
edges  raised  and  nodular  and  fairly  well  circum-. 
scribed.  The  adjacent  portions  of  the  esophageal 
mucosa  show  a  few  small,  non-ulcerated,  raised  nod- 
ules, but  at  the  lines  of  section  the  mucosa  appears 
entirely  free  from  invasion.  The  outer  surface  is 
rough.  The  external  coat  is  slightly  lacerated,  but 
nowhere  has  the  tumor  microscopically  grown  through 
excepting  in  one  region  where  there  is  a  nodule  about 
1  cm.  in  diameter.  Immediately  over  this  nodule  is  a 
soft  anthracotic-lymph  node  attached  to  the  muscle. 

**My  assistants  at  the  operation  were  Drs.  Frederick 
H.  Dieterich.  Martin  Bry  and  Albert  Barge,  members 
of  the  house  staflf  of  the  German  Hospital.  The  pa- 
tient made  a  good  recovery. 

*'The  stitches  were  removed,  some  on  the  fourth 
day  and  the  remaining  ones  on  the  seventh  day,  when 
the  wound  proved  to  be  completely  closed.  The  pulse, 
respiration  and  temperature  had  become  normal  by 
the  fifth  day.  The  highest  point  that  the  temperature 
had  reached  was  102  F..  on  the  third  day  after  the 
operation. 

"Up  to  the  eighth  day  after  the  operation  the  pa- 
tient was  nourished  in  the  same  manner  as  before  the 
operation,  through  the  gastrostomy  tube  with  a  funnel 
attached.  After  that  time  the  free  end  of  a  gastros- 
tomy tube  was  introduced  into  the  cut  end  of  the 
esophagus  for  the  purpose  of  feeding  the  patient. 
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*The  rubber  tube  being  of  somewhat  smaller  cal- 
iber than  the  esophagus,  the  patient  has  to  make  slight 
pressure  upon  the  skin  to  one  side  of  the  tube  to 
pre\'ent  leakage.  This  is  accompHshed  by  the  patient 
without  the  shghtest  trouble,  and  she  now  swallows 
all  varieties  of  food  that  can  be  chewed  into  an  almost 
fluid  state,  such  as  bread,  cereals,  potatoes,  eggs, 
spinach,  etc.  As  she  had  not  been  able  to  take  any 
bread  for  about  nine  months  before  her  operation,  she 
feels  very  happy  with  her  rubber  esophagus. 

"A  number  of  methods  of  esophagoplasty  have  been 
devised,  the  most  promising  of  which  at  the  present 
time  seems  to  be  that  of  Jianu,  utilizing  the  greater 
curv^ature  of  the  stomach  to  form  an  esophagus.  This 
is  placed  under  the  skin  of  the  thorax  and  in  favorable 
cases  may  reach  up  to  the  end  of  the  divided  esophagus 
so  as  to  render  a  union  of  the  two  ends  possible , 

*'Now'  that  the  way  for  a  successful  performance 
of  this  operation  has  been  shown,  it  is  our  evident 
duty  to  advise  operation  as  soon  as  the  presence  of  a 
carcinoma  of  the  esophagus  is  recognized,  re  me  mitr- 
ing that  success  depends  to  a  great  degree  upon  early 
diagnosis,  and  early  operation,  and  that  it  is  not  wise 
to  wait  until  the  difficulty  in  swallowing  becomes 
marked  before  our  suspicion  of  the  presence  of  cancer 
is  aroused/' 
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ESOPHAGORRHAPHY. 

Sulurinjj  ihc  esophagus  is^  a  practical  metfifxl  for 
correcting  the  conditions  indicated  It  may  be  done 
throti^h  the  neck  or  thoracic  cavity,  the  upper  or  lower 
third  being  most  available.  Xow  that  tntratradieal 
insutibtion  and  the  vacuum  chamber  have  been  proven 
to  be  of  so  much  %a1ue,  much  more  may  be  expected 
in  suTfery  of  this  tube.  The  respoostbilides  of  the 
alter*care  are  great,  because  of  leakage  with  it^  ccm* 
deqp^it  infectioin*  with  or  witbom  openitive  measures^ 
The  after-care  penains  to  judidous  feeding,  prolahly 
by  ibe  rectnin,  for  several  days. 

ImUcmims  fpr  tsc^k^g^^rrk^ky.—ivtcvmm,  been* 
tioQ.  puoctnie,  ropmre^  asid  fistah. 

/MiMMf.  aucideotal  oe  inteced,  ^f^rf  ^ 
kpgdi,  duettmii  and  locatiott,    TIk^  mR^  lie 
csled  vidi  iroonds  of  ooier  organs  or  i 
ttTbe 


the  literature.  About  twenty  cases  have  been  reported 
up  to  this  time. 

Etiology. — Rupture  of  the  esophagus  may  follow  an 
injury,  or  it  may  occur  if  ulceration  is  present.  If  the 
esophageal  tissue  has  been  altered  and  destroyed  by 
caustics,  rupture  may  occur. 

Malacia  of  the  esophagus,  because  of  hyperacidity 
of  the  gastric  juice  which  is  supposed  to  be  the  usual 
cause.  When  an  esophagus  has  undergone  such 
changes  as  mentioned,  rupture  follows  vomiting.  The 
vomiting  is  prolonged  and  may  follow  a  large  meal, 
anesthesia  or  alcoholism.  Rupture  may  also  occur 
during  lavage.  Thus  far,  most  of  the  cases  have  been 
in  alcoholics. 

Geo.  Gottenstein  is  of  the  opinion  that  rupture  does 
not  occur  unless  the  inferior  constrictors  of  the  pha- 
rynx are  closed. — Keen's  Surgery,  vol.  iii,  page  792. 

The  rent  is  usually  in  the  lower  half,  and  is  usually 
longitudinal.  One  case  is  reported  where  the  rent  is 
transverse  (Gottenstein,  Keen's  Surgery,  vol.  iii,  page 
792).  What  is  to  prevent  the  rents  taking  place  at 
any  angle  ? 

Symptoms. — Nausea  and  vomiting  are  the  first 
symptoms  manifested.  Sudden  pain  is  experienced  in 
the  chest  and  epigastrium.  Vomiting  ceases.  Em- 
physema of  the  neck  and  chest  may  occur.  The  pa- 
tient soon  passes  into  collapse,  and  detath  usually  oc- 
curs within  twenty-four  hours. 

Prognosis. — Thus  far  all  cases  have  been  fatal. 

Treatment. — By  using  intratracheal  insufilation  or 
Sauerbruch's  box,  early  operation  may  save  some  of 
the  cases. 

Dr.  I.  J.  Walker,  Boston  (/.  A.  M.  A.,  vol.  Ixii,  No. 
25,  pp.  1952-54,  June  20,  1914),  reports  twenty-two 
cases  of  spontaneous  rupture  pf  the  esophs^s  from 
1724  to  1914,  twenty  males,  two  females,  all  occurring 
suddenly.  Duration  of  life,  from  4  to  180  hours. 
Four  were  due  to  debauch,  and  nearly  all  of  the 
twenty-two  ruptures  occurred  just  above  the  dia- 
phragm, and  all  resulted  in  death.  He  concludes  by 
saying  that : 
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L  ^spontaneous   rupture  of   the  apparently  healthy 
esophagus  is  a  rare  condition. 

2.  The  exact  cau>e  is  not  known. 

3.  Accurate  diagnosis  is  difficidt. 

4.  The  moru'ihiy  will  always  l>e  high. 

5-  The  average  duration  of  iite  was  30,4  houri^. 
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FISTULA. 

Btiohgy, — Fistula  of  the  esophagus  niay  be  con- 
genital or  acquired.   Foreign  hodies.  suppuration   of 
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the  lung,  of  tracheo-bronchial  glands,  mediastinal  ab- 
scess and  injuries  to  the  esophgaus  are  common.  These 
fistulous  openings  may  communicate  with  various  thor- 
acic viscera,  and  may  or  may  not  communicate  with 
the  outside  of  the  chest.  A.  H,  Meisenbach  in  a  per- 
sonal communication  reports  a  case  of  esophageal 
fistula  making  exit  in  the  left  seventh  intercostal  space 
about  two  inches  to  the  left  of  the  nipple ;  he  made  a 
diagnosis  by  having  the  patient  swallow  methylene  blue 
and  observing  its  escape  at  the  point  of  the  fistulous 
exit. 

E,  Pachnio  {Arcliiz'.  fur  V crdaungskrankheiten, 
Berlin,  Aug,  12,  1908,  xiv,  No.  4,  pp,  369-478)  reports 
a  case  where  a  healed  tubercular  lung  caused  a  diver- 
ticulum by  its  contraction.  The  lung-lesion  became 
active,  and  this  caused  a  fistula  into  the  diverticulum, 

A.  R.  Robertson  of  Boston  reports  a  case  in  Boston 
Med,  and  Surg.  Jour.,  August  12,  1909,  where  the 
esophagus  consisted  of  two  distinct  portions,  separate 
from  one  another.  The  upper  portion  opened  above 
the  tracheal  bifurcation,  while  the  lower  portion 
opened  into  the  stomach  at  its  lower  portion,  the  upper 
part  forming  a  fistulous  communication  with  the  pos- 
terior wall  of  the  trachea  8.4  mm,  above  the  bifurca- 
tion and  6  mm.  below  the  cul-de-sac  of  the  upi>cr. 

A.  Slaehelin  Burchardt  reported  a  case  (Aug.  16» 
No,  4,  pp.  419-536,  Archh\  fur  Verdamigskrankhep' 
ten)  of  tuberculous  fistula  of  the  esophagus,  with  no 
chronic  lung  involvement  and  no  tuberculous  sputum, 
with  tuberculous  meningitis  and  tuberculous  fistula  of 
the  esophagus. 

Etiology. — Perforation  from  within,  without  tuber- 
culosis in  diseases  of  the  esophagus,  (Gardiere  in  Gas- 
me  des  Hopitaux.  Feb.  5,  1910.) 

Diagnosis. — Gerhardt*s  method.  Pass  one  end  of  a 
tube  into  esophagus  and  place  the  other  end  of  the 
tube  in  water.  If  there  is  a  fistula,  bubbles  will  appear 
in  the  water  during  inspiration.  When  the  fistulous 
opening  has  an  external  exit,  use  methylene-blue  as  did 
A,  H.  Meisenbach. 

Erosions  of  earcinonm  into  various  organs  leave  a 
fistulous  path. 


ustiua  openituj  hchceen  esophagus  and  trachea  on 
dogs.  ( Deutsche  Aettschr,  f,  Chir.,  Leipz.,  Apr.,  1905,) 
Experiments  on  dogs.  Ligated  arteries  in  thyroid. 
detached,  found  and  made  it  movable  and  used  the 
gland  to  cover  defects  in  esoi>hagus. 

Technique.— Aix^r  exposing  the  esophagus  by  iho- 
racotoniy,  continuous  or  interrupted  sutures  of  silk  or 
linen  are  applied  in  tlie  usual  way*  All  wounds  of  thi> 
tube  are  more  or  less  hifecled  ;  being  so  precludes  the 
possibility  of  using  catgut  for  suture.  Fine  needles, 
with  silk  or  linen  suture  corresponding  in  size,  are 
preferable,  anil  when  possible  should  supplant  all 
others-  Drainage  should  always  be  considered,  be- 
cause of  infection  of  this  tisstie. 
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ESOPHAGOGASTROTOMY. 

Esophagogastrotofny  is  done  through  the  thoracic 
wall,    with   a    positive    differential    pressure-chamber 
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(Meyer).  It  is  one  of  the  greatest  and  most  recent 
accomplishments  in  surgery.  It  may  also  be  done  with 
intratracheal  insufflation. 

Indications  for  esopluigogastrotomy. — Neoplasms, 
when  not  too  extensive,  and  causing  occlusion  in  the 
lower  portion  of  the  esophagus,  may  be  removed,  and 
the  proximal  ends  anastomosed  to  the  stomach  by  pull- 
ing the  stomach  through  an  incision  in  the  diaphragm, 
the  distal  end  being  inverted  and  closed  by  suture. 
Drainage  should  always  be  provided  for,  tape  probably 
being  the  material  of  choice. 

PHARYNGOTOMY. 

Technique. — It  is  especially  desirable  when  a  stric- 
ture is  high,  inelastic  and  very  small,  to  open  the 
esophagus  below  such  obstruction  through  the  neck, 
especially  when  other  strictures  are  present  lower 
down,  and  for  the  purpose  of  introducing  food  into 
the  stomach  when  other  strictures  do  not  exist.  Such 
an  incision  will  also  permit  of  the  upper  stricture 
being  divided  and  properly  cared  for.  A  tube  may 
then  be  introduced  through  the  mouth  and  into  the 
stomach,  and  the  severed  wall  of  the  pharynx  sutured 
and  closed  with  provisional  drainage.  The  tube 
through  which  food  has  been  introduced  into  the 
stomach  may  be  withdrawn  at  the  end  of  the  fifth, 
sixth  or  seventh  day.  Bougies  varying  in  size  may 
be  systematically  introduced  after  the  expiration  of 
twelve  days,  dating  from  the  time  of  operation. 
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TRACHEOTOMY. 

Technique. — It  sometimes  becomes  necessary  when 
esophageal  neoplasms  are  large  and  press  upon  the 
trachea,  to  make  a  tracheotomy  that  suffocation  may 
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be  prevented.  It  is  advisable  in  such  cases  to  open 
the  trachea  as  low  as  possible  that  respiration  inay 
be  better  assured  when  a  tube  is  left  in  the  trachea. 
Such  an  operation  may  be  readily  performed  with  or 
without  local  anesthesia. 
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GASTROTOMY. 

TechnHjue, — It  l>ecomes  riecessary,  when  obstruction 
of  the  esophagus  is  complete,  to  make  a  gastrotomy 
for  temporary  or  permanent  feeding;  usually  the  ab- 
dominal wall  i^  incised  one  inch  to  the  left  of  the 
median  line,  the  stomach  opened  and  immediately 
closed  or  suttn^ed  into  the  abdominal  wall  by  one  of 
the  various  methods.  Without  the  presence  of  mahg- 
nancy,  such  an  opening  may  lie  maintained  indeftnitely, 
thus  permitting  the  necessary  amount  of  food  to  be 
introduced  and  digested. 
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GASTROSTOMY. 

Technique. — After  opening  the  stomach  through  an 
incision  in  the  abdominal  wall,  sounds  may  be  intro- 

73 


duced  into  the  esophagus  many  times  with  excellent 
results.  Urethral  (Jiiators  may  also  be  used  for  this 
purpose,  including  the  cutting  instruments. 

Lorner  urges  tnat  the  methods  ot  gastrostomy  de- 
scribed and  based  on  the  principles  of  Depage's  opera- 
tion oner  a  means  oi  doing  a  gastrostomy  with  good 
re^UHs  Kuinparativelv  eariy  in  the  course  ol  eso[)hageal 
obstruction,  while  the  patient  is  in  good  condition. 
By  such  means  it  wit  I  be  possible  to  diminish  the  mor- 
tality and  improve  the  results  of  the  operation  of 
gastrostomy  m  a  marked  manner.  Corner  has  applied 
the  prnicipic  ot  Uejiage  s  method  to  the  formation  of 
a  cecostomy  where  for  some  reason  or  other  the  oper- 
ation of  appendicostomy  could  not  be  done  or  was  a 
failure, 
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CHAPTER    XIV. 


THYMUS  GLAND.* 

SURGERY   OF  THE   THYMUS   GLAND. 

1.  Intubation. 

2.  Tracheotomy. 

3.  Thymotomy. 

4.  Thymopexy. 

5.  Thymorrhaphy. 

6.  Thymectomy. 

Thymus  gland. — There  is  perhaps  no  earlier,  cer- 
tainly no  work  more  complete,  on  the  anatomy  of  this 
gland  than  that  presented  by  Sir  Astley  Cooper  (1832). 
His  dissections  and  injections  of  the  fetal  and  adult 
glands  of  both  animal  and  man,  with  mercury,  wax 
and  alcohol,  have  not  been  surpassed  in  excellence 
except  as  to  its  minute  anatomy,  an  art'  which  was  not 
known  at  that  time.  It  is,  therefore,  necessary  to  quote 
freely  from  his  work.  He  recognized  the  importance 
of  the  gland  during  fetal  and  infantile  life,  and  he 
also  recognized  the  difficulties  encountered  in  consider- 
ing it  as  a  surgical  possibility,  because  of  its  small  size, 
delicate  texture  and  soft,  pulpy  nature,  in  the  human 
infant.  He  selected  the  gland  of  the  calf  in  prefer- 
ence, that  he  might  learn  the  structure  by  which  the 
fluid  is  secreted ;  the  cavities  containing  it ;  the  vessels 
by  which  the  fluid  is  carried  away,  and  to  collect  it  in 
sufficient  quantity  to  make  it  the  subject  of  chemical 
analysis. 

Afvatomy. — There  are  no  distinct  capsules  surround- 
ing the  thymus  gland. 

Surgical  Anatomy. — The  thymus  gland  is  formed 
of  a  thoracic  and  a  cervical  portion  on  each  side.    The 
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foriTUT  is  situated  in  the  anterior  mediastinum,  and 
the  latttr  in  the  neck  just  above  the  first  bone  of  the 
sternum  and  behind  the  sterno-hyoidei  and  sterno- 
thyroidei  muscles.  At  the  end  of  the  tenth  week  of 
fetal  life  the  gland  becomes  perceptible,  and  by  the 
end  of  the  seventh  month  it  enlarges  out  of  proportion 
to  its  former  growth.  At  the  end  of  the  ninth  month 
it  suddenly  becomes  greater  in  size,  weighing  about 
one-half  ounce,  and  continues  to  increase  in  size  for 
one  year-  It  is  neither  perceptibly  increased  or  dimin- 
ished (Hewson)»  btit  after  this  lime  it  slowly  disap- 
pears until  pnlxrty,  and  in  after  life  it  ceases  to  have 
cavities  and  becomes  a  body  of  very  small  dimensions 
{ Cooper). 

Hevvson  states,  however,  that  it  decreases  in  size 
from  the  third  to  the  tenth  year,  and  that  it  is  ordi- 
narily completely  obliterated  by  the  end  of  the  twelfth 
year,  leaving  only  ligamentous  retnnants  that  degen- 
erate into  a  kind  of  reticular  substance.  He  also  states 
that  he  has  never  seen  an  instance  of  the  thymus  con- 
tinuing to  the  time  of  puberty;  but  1  have  observed 
vestiges  of  this  gland  in  a  male  cadaver  thirty  years 
old  (B.  M.  R  ). 

Occasionally  .a  third  thoracic  lobe  is  present,  joining 
the  right  with  the  left  lobe.  The  vena  innominata  has 
been  found  to  pass  through  the  gland  in  a  few  in- 
stances. Cooper  recognized  the  great  frequency  of 
anomalous  shapes  and  positions  of  this  gland  and  its 
anatomical  relations.  The  left  is  often  larger  than  the 
right  gland. 

Anatomical  vdations. — ** After  exposing  the  medias- 
tinum the  thymus  is  found  to  be  situated  behind  the 
first  and  part  of  the  second  bone  of  the  sternum  and 
posteriorly  to  the  origins  of  the  sterno-hyoidei  and 
thyroidei  muscles  and  extending  downward  to  the 
fourth  rib  at  birth,  and  upward  into  the  neck  near  the 
thyroid  gland.  It  is  attached  to  the  sterntmi  and 
origins  of  the  sterno-hvoidei  and  ihroidei  muscles  by 
cellular  tissue,  and  adherent  to  the  pericardium  by 
coarse  cellular  tissue,  and  anteriorly  and  laterally 
the  internal  mammary  arteries  and  veins  take  their 
course 


*'Thc  reflection  of  the  pleura  descending  from  the 
cartilages  of  the  ribs  on  one  side,  and  contintied  to  the 
fore  part  of  the  pericardium,  forming  the  anterior 
mediastinum,  makes  its  lateral  boundaries  and  sepa- 
rates it  from  the  lungs ;  posteriorly  it  rests  upon  the 
vena  innomioata,  and  upon  die  fascia  of  the  thorax 
which  descends  from  the  sternum  and  first  rib  to  the 
curvature  of  the  aorta,  and  to  the  three  large  vessels 
which  spring  from  it.  the  arteria  innominata,  the  left 
carotid,  and  left  subclavian  arteries/' 

The  gland  is  supplied  7i*ith  blood  directly  from  the 
internal  mammary  and  inferior  thyroid  arteries. 

Neck  relations, — '* After  turning  aside  the  platysma 
myoides  and  external  jtigiilar  vein,  and  elevating  the 
origin  of  the  mastoidei  muscles,  the  sterno-hyoidei  and 
thyoidei  muscles  appear  crossing  and  passing  over  the 
thymus  gland.  Upon  removing  these  muscles,  the 
gland  may  be  seen  on  the  anterior  and  lateral  surfaces 
of  the  trachea  and  just  below^  the  thyroid  gland,  where 
it  passes  on  the  fascia  on  the  fore  part  of  the  trachea 
and  unites  with  the  larynx  by  a  ligament. 

'*The  interna!  jitgular  veins  ar^  placed  anteriorly  and 
laterally  to  the  cervical  portion,  and  the  carotid  arte- 
ries with  the  par  vagvmi  appear  more  externally. 

''The  first  horn  of  the  sternum  and  sternal  ends  of 
the  clavicle  cover  the  junction  of  the  cervical  with  the 
thoracic  portion  of  this  gland.  Cooper  states  that  he 
has  found  the  gland  higher  upon  the  right  side  in 
many  cases." 

lite  gland  is  in  the  superior  mediastinutn ,  and  in  the 
neck,  sometimes  high  enough  to  be  connected  with 
the  thvroid  gland,  Deaver  states  that  he  has  met  this 
condition  when  performing  low  tracheotomy:  it  rests 
upon  the  transverse  aorta  in  the  mediastinum.  In  the 
adult  it  is  represented  by  a  small,  brownish,  fatty  body 
lyin^  just  above  the  arch  of  the  aorta  and  in  front  of 
the  innominate,  the  left  subclavian  and  the  left  com- 
mon carotid  arteries. 

Lymphatics  of  the  thymsfS.— They  arise  wnthtn  its 
lolmles  from  the  peri*  and  inter- follicular  sinuses,  and 
terminate  in  the  collecting  trunks,  which  run  in  the 
inter- follicular  septa. 
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PHVSlOLOtjY. 

Physiologically  the  thymus  gland,  like  the  tail  of  the 
tadpole,  is  of  more  importance  to  the  foetus  and  in- 
fant, less  so  to  children,  and  not  at  all  to  adults.  Its 
function  is  not  known.  Energetic  experin^ental  work 
has  not  added  much  to  discovering  the  physiology'  of 
this  gland.  Possibly  it  is  only  useful  during  the  nurs- 
ing period,  or  of  greater  importance  in  utero.  We 
find  the  following  analysis  of  M.  Friedleben's  work 
on  this  gland  in  the  Medical  Times  and  Gasettc  of 
July  23.  1859: 

Anatomy. — (I)  The  thymus  is  a  gland  without  any 
external  duct ;  it  is  composed  of  an  infinite  number  of 
lobules,  each  one  consisting  of  closed  follicles,  united 
together  by  a  very  fine  cellular  tissue.  (2)  Its  nerves 
are  the  nerves  of  its  vessels,  and  proceed  from  the 
ganglions  of  the  sympathetic  nerve,  (3)  The  thymus 
has  no  free  cavities ;  what  have  been  taken  for  cavities 
are  interlobular  intersections.  (4)  It  contains  a  secre- 
tion composed  of  a  clear »  transparent  fluid,  holding 
innumerable  round  nucleoli  in  suspension,  mixed  with 
some  cells.  (5)  The  nucleoli  pass  directly  into  the 
veins  of  the  thymus.  (6)  The  follicles  of  the  thymus 
continually  perish  and  are  renewed ;  the  bodies  which 
have  been  called  concentric  are  only  follicles  during 
their  metamorphosis.  (7)  The  thymus  increases  con- 
tinually from  its  embryonic  origin  up  to  the  age  of 
puberty  ;  but  its  increase  is  relatively  less  than  that  of 
the  body.  Between  the  ages  of  fifteen  and  twenty-five 
it  remains  stationary.  It  begins  to  diminish  in  volume 
at  the  end  of  this  period,  rapidly  decreasing  in  adult 
life.  After  this  period  the  thymus  is  rarely  met  with» 
and  only  in  the  form  of  fatty  tissue, 
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The  effect  of  the  Roentgen  rays  on  the  thymus. — 
That  Roentgen  ray^  produce  distinct  changes  in  vari- 
ous  tissues  of  the  animal  hndy  is  well  known,  but  con- 
cerning the  exact  mechanism  by  which  these  changes 
may  be  produced  in  the  blood  and  blood-forming 
organs  by  these  rays  under  proper  conditions,  and,  as 
first  shown  by  Heineke.  the  Imphocytcs  are  especially 
sensitive  to  their  action,  thsintegration  taking  place 
very  rapidly.  It  is  on  this  account  that  the  rays  are 
used  in  the  treatment  of  leukaemia.  In  animals  it  has 
been  found  that  the  lymphoid  tissues  themselves  are 
markedly  affected.  Recently  the  effect  of  Roentgeni- 
zation  on  the  thymus  has  been  studied  experinicntally 
by  kudherg.  {<lm  Thymusinvolutioncn  eftcr  Ront- 
genbestraining  Jamte  Nagre  lakttragelscr  Ofvcr  Leu- 
kolysen  i  <>f right  Hos  Ron tgcnbest raid c  Djur,  Af, 
Hans  Rudberg,  Upsala,  1909)  and  as  the  resulting 
cellular  changes  have  been  ftillowed  closely  (in  rab- 
bits)  a  brief  account  of  th;jm  is  given. 

Under  the  influence  of  the  rays  the  lymphocytes  as 
well  as  the  cells  of  the  reticulum  of  the  thymus  rapidly 
undergo  a  characteristic  destructive  t>rocess  which  sets 
in  with  disintegration  of  the  lymphocytes  within  three 
and  one-half  hours  after  beginning  the  exposure.  The 
products  of  disintegration,  as  a  nile,  do  not  leave  the 
thynnis.  but  are  taken  up  by  the  cells  of  the  reticuhmi 
and  subjected  to  intracellular  digestion,  and  in  from 
twelve  to  forty-eight  hours  all  lympocytes  and  lympho- 
cytic remnants  may  have  disappeared.  The  reticulum 
now  becomes  closely  apprc^ximated.  and  the  tissues 
assume  an  epithelial  aspect.  Degeneration  of  the  reti- 
culum cells  takes  place  somewhat  later,  often  after  all 
lymphocytes  have  been  destroyed,  and  continues  after 
the  regeneration  of  lymphocytes  has  begun.  The 
reticuluni-cells  are  changed  into  large  transparent 
forms  with  pronounced  foamy  structure.  Large  parts 
of  the  thymus  may  become  sequestrated,  and  through 
softening  of  the  dead  tissue  cystic  cavities  may  arise. 
If  the  destruction  has  been  nK)derate  only,  the  regen- 
eration which  follows  is  accom] dished  by  the  reticulum 
cells  as  well  as  the  lymphocytes  still  present.  But  if 
prolonged  exposures  are  made,  then  all  the  lympho- 
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I,  and  now  the  new  lymphor 
Rppcar  to  come  by  imiiortaiion  through  the  lyn:^ 
vx^^els.  passing  into  the  perivascular  connective  tissue 
to  tht*  center  of  the  lobules  and  si>reathag  themselves 
out  towards  the  periphery,  Later,  the^c  cells  multiply, 
and  after  a  lime  the  division  of  the  piirenchyma  into 
cortex  and  niodulla  becomes  apparent  again. 

Marked  changes  in  the  thymus  occur  when  it  is  pro* 
tecled  against  direct  action  of  the  rays  by  means  of 
lead  plates.  In  this  case  there  is  not  oTdy  some  disin- 
tegration of  lymphocytes,  but  also  an  emigration.  The 
latter  takes  place  in  the  usual  method  characteristic  of 
accidental  thymic  involution  and  inanition,  the  lympho- 
cytes wandering  into  the  medulla  and  entering  the 
lymi^h-vesscls  there.  The  emigration  begins  early  and 
is  most  marked  before  the  animal  begins  to  show 
signs  of  diminished  vitality  and  less  of  body  weight, 
and  conse(iuctU]y  has  no  connection  with  the  thymic 
involution  which  may  result  from  disturbances  of  the 
general  condition  of  Roemgenization.  It  seems  that 
the  cells  emigrate  in  order  to  replace  cells  that  have 
been  destroyed  elsewhere  in  the  body  and  in  the  blood* 
and  in  consequence  the  number  of  lymphocytes  in  the 
blood  increases.  The  disintegration  of  the  thymic 
lymphocytes  in  animals  whose  ihytTius  is  protectee! 
takes  place  during  the  tirst  day  after  irradiation,  and 
is  similar  to  that  which  follows  direct  irradiation.  Imt 
is  less  extensive.  The  cause  is  ascribed  in  part  to  a 
secondary'  irradiation  from  the  neighboring  parts  of 
the  body,  which  liave  been  exposed  to  the  rays,  and  no 
doubt  is  some  part  to  the  action  of  lymphocytolyiic 
substattces  which  appear  in  the  blood  and  tissue-fluids. 
This  secondary  irradiation  is  easily  shown  by  |»lacing 
a  photographic  film  under  the  lead  plate.  That  Impho- 
cytolytic  substances  are  producef!  was  shown  by  kub- 
berg  by  injection  of  the  blood  and  serum  of  irradiated 
animals  into  the  peritoneal  cavity  of  healthy  animals, 
ill  which  there  resulted  a  distinct  disinte^ation  of 
lymphocytes  in  the  follicles  of  the  appendix  and  mcs- 
cnieric  lymph  nodes. 

-\t  {>rcsent  w^c  must  be  satisfied  with  knowing  that 
Roentgen  rays  cause  the  remarkable  chatiges  that  have 


been  described;  how  they  cause  them  is  a  mystery,— 
Editorial,  Journal  American  Medical  Association,  Feb- 
ruary 25,  1911, 
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DIAGNOSIS. 

Diagnosis  of  an  enlarged  tfiynius  is  becoming  less 
diftlcnh  wilh  improved  methods,  and  it  is  well  estab- 
lished that  persistent  and  enlarged  glands  are  more 
freqncntly  recognized  in  both  children  and  adolescents. 
It  has  Itut  recently  been  discovered  many  times  to  be 
associated  with  glandular  enlargements  and  tonsilaf 
hypertrophy  or  both.  Percussion  signs  and  the  X-ray 
are  the  most  important  and  flefinite  means.  Slight  per- 
cussion in  the  first  and  second  interspaces  to  the  left  of 
the  tnaniibrium,  sometimes  on  lioth  sides,  will  define 
the  outline,  but  percussion  on  the  right  side  alone  is 
indefinite.  It  rriay  be  differentiated  from  enlarged 
mediastinal  glands  by: 

1.  Superior  and  more  super  fie  ta!  position,  2.  Com- 
mon position  to  the  left  of  the  matmbrium,  3.  By  a 
special  maneiivre  which  depends  on  the  movable  char- 
acter of  the  thymns  and  its  attachments  to  the  lower 
pole  or  |>oles  of  thyroid,  4.  This  nianeuvre  consists 
in  placing  the  patient  in  a  silting  posture,  with  the  chin 
depressed:  outline  the  lower  border  of  thymus  dull- 
ness; then,  while  pleximeler  fingers  were  kept  exactly 
in  place,  the  head  shoultl  be  sharply  retracted  to  the 
fullest  extent.  Thymus  tlullness  rises  upward  toward 
the  neck,  leaving  clear  percussion  resonance.  Medias- 
tinal adenitis,  aneurysms,  and  neoplasms  did  not  give 
this  shifting  dullness.     (  Boggs.) 

Dr.  A.  Jacob! ,  of  New  York,  had  always  found  that 
he  could  with  great  facility  diagnosticate  the  size  of 
the  thymus.  A  good  many  of  these  glands  at  birth 
w^ere  only  from  a  few  grammes  up  to  ten,  thirteen  and 
fifteen  gnimmes  in  weight.  They  were  not  easily  recog- 
nized when  the  infants  were  sitting  up  or  lying  down, 
but  they  were  recognized  when  the  infant  was  bent 
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over.     Dr.  Jacobi  has  been  teaching  tins  method 
the  last  fifteen  years. 

Medical  treatment. —  (1)  X-ray;  (2)  Radium;  (3) 
Serum. 

X-ray:  Lang  (Lancet-Clinic.  Apr  22»  1911)  re- 
ports several  cases  of  enlarged  thymus  glands  treated 
with  the  X-ray,  which  are  not  considered  as  status 
lymphaticus  of  Paltauf;  while  the  X-ray  will  cause 
hypertrophy  to  become  less  if  not  entirely  disappear, 
but  few  remain  so,  regeneration  being  the  rule;  im- 
provement usually  results,  gradually  becoming  greater. 
It  is  ahvays  difficult  to  determine  the  size  of  a  gland 
with  the  X-ray,  especially  the  antero-posterior  diam- 
eter; for  this  reason  the  progress  of  the  treatment  is 
difficult  to  tletermine.  The  X-ray  appears  to  be  a 
valuable  adjunct  in  the  treatment  of  diseases  of  the 
thymus  whether  surgical  or  non-surgical,  thus  indicat- 
ing its  employment  under  most  circumstances.  It  is 
said  to  be  harmless. 

This  remains  a  mooted  question.  The  location  of 
the  thymus  being  in  the  superior  and  anterior  medias- 
tinum makes  opportunity  favorable  for  the  application 
of  the  rays. 

Radium  having  been  known  to  have  a  specific  thera- 
peutic effect  upon  neoplasms,  has  been  suggested  in 
the  various  pathologic  conditions  of  the  thymus ;  it 
should  be  applied  directly  to  the  gland  at  intervals 
varying  in  time  and  duration  of  frequency  by  means 
of  thoracotomy  or  thorectomy  by  flap  or  trephine. 

Serum  in  the  treatment  of  thymus  hypertrophy  has 
not  been  carried  beyond  experimentation,  but  as  it  has 
been  l>eneficial  in  the  treatment  of  other  glandular  af- 
fections it  is  reasonable  to  suppose  it  will  be  found  to 
be  beneficial  if  not  curative  in  this  diease. 
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SURGERY. 

L  Intubation.       2.  Tracheotomy.       3,  Thymotomy. 
4.  Thymopexy.    5.  Thymectomy.    6.  Thymorraphy, 
Sur(;ica!  aspects, — The  supposed  disappearance  of 
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this  gland  before  the  age  of  fifteen  years  has  been 
confounding  to  operators  in  having  to  reckon  with  it 
surgically  in  aduU  life»  because  of  its  relations  and  its 
remnants  undergoing  changes  of  a  more  or  less  serious 
nature.  It  is  therefore  a  gland  of  great  surgical  im- 
portance in  infants  and  adults,  but  more  especially 
during  the  first  fifteen  years  of  life. 

It  may  be  necessary  to  attack  it  because  of  injury  or 
disease.  The  effects  of  a  large  thymus  due  to  any 
cause  are  almost  purely  mechanicaK  The  sternum 
may  be  pushed  perceptibly  forward,  or  the  neck  up- 
ward, or  both  conditions  may  exist  at  the  same  time ; 
it  may  be  pushed  backward  and  downward,  or  laterally, 
depending  upon  its  size  and  the  resistance  of  the  ster- 
num and  soft  structure  of  the  neck.  Its  density  may 
influence  the  direction  of  pressure,  which  is  in  the 
direction  of  least  resistance.  Pressure  may  be  directed 
upon  the  blood  vessels,  trachea  or  pneumo-gastric 
nerve,  single  or  combined.  The  gland  is  surrounded 
by  a  loose  capsule  which  is  easily  distended- 

Intubation  is  resorted  to  as  the  simplest  palliative 
measure,  one  that  any  novice  may  <lo  with  a  rubber 
catheter  if  other  means  are  not  at  hand.  Intratracheal 
rubber  tubes  are  also  effectual,  but  any  tube  should  he 
open  at  the  end  and  not  laterally.  They  may  l>e  intro- 
duced without  local  anesthesia »  seldom  if  ever  pulmon- 
ary' anesthesia. 

Tracheotomy  is  second  in  choice  to  intubation  as  a 
palliative  measure,  many  times  necessitating  the  con- 
tinuance of  a  tube  varying  in  length,  within  the  trachea, 
sometimes  extending  to  within  one  inch  of  the  bifur- 
cation of  the  bronchial  tree.  This  operation  should 
be  done  with  local  anesthesia,  but  if  necessary  may  be 
done  without  anesthesia  of  any  form,  local  or  general. 

BIBLICK.ItAPHV. 

Dcrvaux:  Tunieur  du  nicdtafvtinum  d\"irigiue  ihymique, 
tracheotnmrc  d'urgcnce,  mort ;  ijttclquts  consideratiorie  sur  la 
nature  tt  k  iraitcmcnt,    J,  d.  Sc.  Med.  dc  Lille,  i,  225-271. 1902, 

Thymatoniy  is  done  for  cysts  containing  blood,  pus 
or  serum,  and  the  removal  of  foreign  boclics. 

Technique. — Make  a  median  incision  extending  from 
the  cricoid  to  a  point  a  little  below  the  sternal  notch, 
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divide  the  soft  part^  by  blunt  dissecUon,  down  upon  the 
gland.  The  tumor  will  then  present  itself.  r>pen  cap- 
sule  and  withdraw  the  gland.  If  no  lesion  is  found, 
WMthout  evidence  of  further  necessity  for  direct  sur- 
gical procedure,  the  gland  may  be  returned,  the  open- 
ing in  the  chest  closed,  with  or  without  drainage^ 
usually  with  drainage. 

Thymo pe.r\K — With  the  presence  of  a  cyst  of  any 
character  the  lips  of  the  incision  in  the  gland  may  be 
fLxed  in  the  thoracic  openitig  hy  suturing  the  gland, 
and  its  immediately  surrounding  tissues  to  the  edges 
of  the  soft  structures  of  the  wound  so  that  drainage 
may  be  continued  indefiixitely.  This  procedure  will 
often  relieve  all  symptoms. 

Thymorrhaf^hy.—SuiUTlng  of  the  thymus  is  done  for 
incisions,  lacerations,  ruistures  and  punctures.  Small, 
heavy,  sharp,  curved  needles  carrying  fine  silk  or  linen 
or  long-lifed  catgut  as  small  as  can  be  conveniently 
supplied^  should  include  as  much  tissue  as  possible,  the 
sutures  being  uninterrupted. 

Thymectomy. — If  extirpation  is  necessary  the  gland 
may  be  readily  delivered,  and  the  blood  vessels  ligated 
before  they  enter  the  upper  pole,  and  the  gland  thus 
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such  glands,  improvement  being  the  rule.  The  mor- 
tality has  been  but  slight, 
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artery  one  inch  in  length. 
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STATUS  LYMPIIATJCUS, 

Status  lymphaticus  does  not  always  necessarily  mean 
that  the  gland  is  enlarged;  it  may  or  may  not  be  so: 
nor  does  ati  enlarged  gland  necessarily  in*licalc  a  status 
lymphaticus. 

Lang  says:  *' Drawing  my  condusitms  from  cases 
recorded  in  the  litetrature,  thymus  deaths  may  be 
grouped  under  three  hea<Hngs.  The  first  group  in- 
cludes those  cases  in  which  there  are  actual  pressure- 
symi)iotns  appearing  some  lime  before  death,  and  the 
post-mortem  reveals  evidence  of  pressure  upon  the 
mediastinal  contents.  In  the  second  group,  tlie  thymus, 
while  enlarged,  does  not  produce  any  prodrotiTal  pres- 
sure SMiTptoms  during  life,  and  the  post-mortem  shows 
enlargement  but  no  actual  signs  of  pressure.  The  fatal 
issue  itt  these  cases  is  explained  by  a  sudden  swelling 
of  the  thymus  due  to  some  exertion,  as  in  crying,  or 
due  to  some  interference  with  the  circulation,  as  pro- 
duced by  certain  positions  of  the  patient,  as  would 
occur  in  giving  an  anesthetic.  In  these  cases  a  vicious 
circle  is  established.    In  addition  to  the  swollen  thymus 
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tile  mediastinal  veins  became  distended  and  the  heart 
dilated,  which  a^jain  read  on  the  swollen  thymus,  the 
cuml»inalion  producing  death. 

In  the  third  srou[)  the  deaths  arc  extremely  sudden, 
without  evidence  of  nie<liastina1  pressure  of  any  kind. 
Upoi>  autopsy  the  thymus  may  or  may  not  be  enlarged. 
This  group  inclufFes  the  true  status  lymphaticus  of 
I'ahauf  and  the  cause  of  tleath  is  according^  lo  Svehla's 
theory  and  exjjerinients  in  *  hyj>enhymization/' 

Burns  described  thymic  asthma  and  said  that  it  was 
probably  due  to  pressure  of  an  enlarged  gland,  or  what 
has  recently  been  termed  by  Paltauf  **$tatus  lymphati- 
cus." 
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assign  iht'ir  origin,  especially  after  the  glandular  struc- 
tures have  become  absorbed  as  the  result  of  age  or 
disease.  Spontaneous  cure  having  not  been  infrequent, 
ante-  and  imsl  mortem  appearances  are  so  greatly  at 
variance  that  much  time  and  observation  will  be  neces- 
sary to  determine  certain  facts.  Color,  consistency. 
size,  area  involved,  and  bloodless  conditions  are  mark- 
edly difTerent  in  death  than  in  life. 

Pathology.— The  thymus  is  as  versatile  as  any  other 
tissue  of  the  body  except  the  cutaneous  structures. 
This  is  evidenced  by  the  presence  of  congenital  hyi^er- 
trophy.  abscess,  cysts»  tuberculosis,  syphilis,  naevus, 
hemorrhage  and  hacmaphilia  (direct  or  indirect),  epi- 
thelioma, myxoma,  lipoma,  fibroma,  lymphodenoma, 
and  various  other  types  of  sarcoma.  Any  of  these 
conditions  may  l>e  found  in  infant  or  adult  life.  When 
in  the  adult,  a  belated  gland  has  been  the  cause. 

The  following  brief  review  of  seven  cases  of  hyper- 
plastic thymus,  reported  by  Dr.  Audre  Crotti,  of  Co- 
lumbus. Ohio  i  Jour.  A.  M.  A.,  Feb.  22,  1913),  is  most 
interesting. 

Certain  cases  of  asphyxia  of  new-born  babies  are 
explained  only  by  thymus  hyperplasia.  The  child  is 
born  apparently  dead,  and  it  often  takes  quite  a  long 
time  to  reanimate  it ;  its  breathing  is  difiicuit  and  loud. 
It  remains  cyanotic  and  in  many  instances  dies  after  a 
few  minutes  or  hours.  The  autopsy  shows  only  as- 
phyxial  lesions  and  an  enormous  thymus  displacing 
and  compressing  the  wind-pipe — no  cardiac  malforma- 
tions, no  cerebral  hemorrhage,  possibly  only  a  few 
subpleural  and  subpericardiac  hemorrhages. 

The  most  striking  symptoms  of  thymus  hyperplasia 
is  dyspnea.  This  may  be  characterized  by  only  a 
labored  respiration  or  by  the  most  intense  choking  s|>ell. 
Between  these  two  extremes  all  forms  of  transition 
are  found.  Dyspnea  may  be  constant  or  intermittent, 
with  or  without  acute  paroxysms.  Between  attacks, 
respiration  may  be  entirely  normal.  There  may  be  a 
constant  and  persistent  inspiratory  stridor,  and  in  ex- 
treme dyspnea  an  expiratory  stridor  also,  which  is, 
however,  less  marked.  In  paroxysmic  dyspnea  the 
child  suddenly  suffocates  and  becomes  cyanotic.    The 
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stridor  is  extremely  marked,  respiration  becomes  accel 
era  ted,  and  there  is  a  sucking  in  of  the  suprasternal 
and  infrasternal  fossae.  The  choking  spell  may  occur 
without  cause,  or  when  the  cliild  cries  from  pain  or 
an^er.  Hyperextension  of  the  head  or  dorsal  decub- 
itus exaggerates  dyspnea.  This  woukl  explain  why 
dyspnea  is  more  marked  during  sleep  than  during  w^ak- 
ing  hours. 

These  paroxysms  of  dyspnea  are  extremely  alarming 
to  witness,  and  there  is  a  great  temptation  to  perform 
a  tracheotomy.  In  such  cases  tracheotomy  is  useless, 
because  the  tube  used  is  too  short*  the  pressure  taking 
place  lower  down  in  the  thorax.  From  now  on.  every 
iracheutomy  outfit  should  have  tracheutoiny  tubes  long 
enough  to  reach  the  !>i furcation  of  the  trachea.  An 
interesting  fact  of  the  thymic  dyspnea  is  that  the  voice 
is  normal  during  the  paroxysms  as  well  as  between. 
The  choking  spell  may  last  a  few  minutes,  a  few  hours 
or  a  few  days,  and  then  respiration  becomes  normal 
again.  In  other  cases  death  ensues.  In  certain  cases 
ihe  child  dies  at  the  beginning  of  the  choking  spell. 

This  dyspneic  condition  begins,  as  a  rule,  in  the  first 
weeks  or  months  and  diniinishes  the  second  year  of 
life,  and  is  more  seldom  found  after  this  period*  This 
may  be  due  to  the  fact  that  the  gland  normally  rctro- 
cedes  after  the  second  year  of  life  and  that  the  superior 
opening  of  the  thorax  becomes  larger  with  the  growth 
of  the  child. 

The  spell  of  suffocation  is  due  to  compression  of  the 
wnnd-pipe  by  the  thymus  hyperplasia.  The  trachea  is 
compressed  to  a  more  or  less  marked  tlegree;  the 
posterior  wall  of  the  trachea  conies  in  contact  with 
the  anterior,  so  that  there  is  very  Httle  or  nn  spaee  at 
all  for  the  passage  of  air.  The  trachea  may  be  com- 
pressed and  <lis|)laced  at  the  time,  esi>ecially  toward  the 
right  side.  NMien  the  trachea  has  been  released  from 
the  pressure  of  the  ihynuts  the  tiattcning  may  remain; 
but  in  certain  cases,  especially  in  younger  children  in 
whom  the  trachea  has  kejit  its  normal  elasticity,  the 
trachea  resumes  its  normal  caliber.  This  is  especially 
true  in  chronic  and  in  intermittent  cases. 

rre*->-nri^  ivn  the  wind-j)ipe  by  the  thymus  takes  place 
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at  two  different  points.  The  first  point  of  pressure 
is  found  between  the  posterior  surface  of  the  nianu- 
Imuni  stcrni  and  the  first  and  second  veriehrae.  At 
ihc  superior  openinj^  of  the  thorax  of  a  child  the  an- 
teropostcriur  diameter  measures  only  2  cm,,  a[ul  as 
a  rule  the  hyperplastic  thymus  measures  more  than  2 
cm,  in  thickness ;  as  the  sujierior  opening  of  the  thorax 
is  ahsohucly  rigid  and  can  not  increase  its  diameter, 
the  thymus  coming  up  like  a  wedge  hetween  the  ster- 
ntmi  and  ihe  spinal  column  will  naturally  compress  the 
wiiul  pipe,  .\  finger  placed  behind  the  episternal  notch 
feels  the  impact  of  the  rising  thymus.  If  the  superior 
opening  of  the  Uiorax  can  not  increase  its  diameter,  it 
can,  on  the  other  hand,  diminish  it ;  for  instance*  in  the 
hyperextension  of  the  head.  In  such  cases  the  verte- 
brae are  i>rujected  forward,  and  in  so  doing  diminish 
the  anteroposterior  diameter  of  the  superior  opening 
of  the  thorax.  This  would  explain  why  in  certain  cases 
death  has  followed  such  a  position. 

Another  point  at  which  the  compression  of  the  wind- 
pipe  may  take  ])lace,  loo,  especially  in  adults*  is  the 
point  situated  between  the  brachiocephalic  trunk  and 
tlie  left  common  carotid.  This  compression  is  not  con- 
fined to  one  ring  of  the  trachea  alone,  but  extends  over 
a  certain  portion  of  it.  This  is  easily  understood  when 
we  consider  the  anatomic  relations  of  the  thymus  with 
the  trachea  in  that  region.  As  the  thymus  presses  on 
the  anterior  surface  of  the  trachea  in  the  space  betw^een 
the  left  common  carotid  and  the  brachiocephalic  trunk, 
and  as  the  trachea  lies  in  front  of  the  spinal  column, 
in  cases  of  sudden  enlargement,  the  thymus  will  exert 
a  compression  on  the  trachea,  being  itself  compressed 
between  the  spinal  column  and  the  sternum. 

Case  7,  Jtdy  10,  1912. — Female  baby.  7.5  lbs.,  deliv- 
ered by  Dr.  Rogers  wdth  forceps.  The  baby  required 
no  effort  at  resuscitation,  breathing  at  once  and  crying 
lustily,  and  was  apparently  normal  and  treated  as  such. 
The  ordinary  cyanosis  at  birth  was  present  and  passed 
off  in  the  ordinary  period  of  a  few  minutes'  tone. 

At  2  P.M.  the  baby  had  wdiat  w^as  described  by  the 
nurse  as  a  choking  spell.  It  turned  blue,  seemed  to 
have  difficulty  in  getting  its  breath,  and  gasped.     This 
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spc^  y1cl(l5  ro  the  ordinary  treatment  of  the  nurse  for 
cardiac  and  respiralory  failure,  namely,  suspension  by 
the  feet,  flajircttating  of  the  buttocks  and  splashing  of 
cold  water  over  the  bare  thorax  and  body.  The  attack 
lasted  only  a  few  inoinents  and  the  l>aby  again  ap- 
peared to  be  all  ri^ht  and  was  placed  in  the  nursery 
with  the  other  babies.  About  8  i\m.  another  attack 
occurred,  more  jrrofound  and  serious ;  baby  again 
turned  bkie,  gasped  for  breath  and  **nioaned"  as  the 
nurse  said,  in  a  peculiar  way,  heard  only  once  before 
in  her  experience  in  the  case  of  a  baby  that  died  a  few 
hours  after  birth  from  the  so-calleJ  persistent  jvalent 
foramen  ovale.  A  whislling  sound  on  both  rns|tiralion 
and  expiration  grew  fainter  and  fainter,  and  in  spite 
of  eiTorts  at  resuscitation  the  baliy  <lied.  'Hiis  attack 
lasted  only  15  minutes, 

Pcrctissioit  of  the  thnra:x  showed  a  dullness  over  the 
manubrium  sterni  fusing  downward  with  the  cardiac 
dullness.  It  extended  2  cm.  beyond  the  left  sternal 
edge  and  2.5  cm.  beyond  the  riglu  sternal  edge.  The 
dullness  extended  <lown  to  the  sixth  itUercoslal  space 
0.5  cm,  from  the  right  sternal  cd^c  and  0,5  cm.  from 
the  nipple  ;  above  the  episternal  notch  no  resistance  was 
fell. 

Tracheal  sictiosU  is  frequently  due  to  direct  pressure 
of  the  thymus  gland  and  usually^  occurs  between  the 
second  and  fourth  ribs.  Mowcvcr.  some  deaths  follow- 
ing dyspneic  symptoms  have  been  shown  to  be  caused 
by  a  spasm  of  the  glottis  due  to  the  .stimulation  of  the 
constrictors  of  the  glottis  by  stretching  and  pressure 
displacement  of  the  inferior  laryngeal  ncrvx\  (Jr  death 
may  occur  suddenly  by  the  enlarged  thymus  pressing 
upon  the  base  of  the  heart. 

Congenital  stridor  und  respiratory  disfHrbufices  due 
to  enlargement  of  the  thymus  must  be  differentiated 
from  those  caused  by  adenoids,  laryngeal  cleformilies 
and  tracheobronchial  glands.  Adenoids,  allhough  pro- 
<hicing  difficult  and  lalH>red  breathing,  such  breathing 
is  more  severe  at  night  and  may  be  diagnosed  by  re- 
flected light. 

Stridor  due  In  trachenhroncbial  glands  is  acquired, 
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not  cojigenitaL    Voice  changes  and  percussion  symp- 
toms vary  greatly  from  those  of  thymic-stridor. 

Congenital  vestibular  stridor  is  insffiratory.  Cyan- 
osis disappears  nn  intidation  (»f  larynx,  ap[)ears  after 
birth,  and  on  direct  examination  shows  deformity  of 
the  superior  opening  of  the  larynx »  which  causes 
stridor. 

The  first  form  of  eompressiim  which  takes  place  at  a 
superior  opening  is  found  mostly  \n  cliildren. 

The  second  or  thoracic  fornu  which  takes  place  be- 
tween the  bracheocephalic  taink  and  the  left  common 
carotid,  is  found  mostly  in  adults. 

In  some  cases,  when  autopsy  has  been  held,  a  very 
large  thymus  may  be  found  with  no  evidence  or  history 
of  ever  having  caused  symptoms.  Extensive  investi- 
gation has  proven  that  there  is  in  a  great  majority  of 
cases  a  hvj^jerplasia  of  the  thymus  glantl  in  all  affec- 
tions of  the  thyroid  gland. 

Injection  of  a  icatery  solution  of  thymus  <jland  into 
animals,  while  if  frequently  rq>eated  cause  death,  yet 
have  proven  no  special  action  of  such  solution  over 
that  of  other  tissues.  Although  many  theories  as  to 
the  action  of  the  thymus  gland  h;ne  Urtti  :ulv;in(ed, 
wc  do  not  yet  know  its  action. 

Transplantation  of  patholorfic  liiynius  niio  normal 
tissue  will  cause  symptoms  characteristic  of  such  tissue 
in  the  original  subject. 

The  relation  of  the  thymus  to  the  thyroid  gland  is 
an  object  of  much  discussion  at  the  present  time. 
Some  authorities  claim  that  they  work  harmoniously 
and  compcnsatorially,  while  others  claim  that  they 
ha%'e  an  antagonistic  action. 

tlur  knowledge  of  the  uses  and  action  of  those 
glands  w^ill  ujidoubtcdly  be  increased  in  the  years  to- 
come  and  ihcir  value  to  the  human  organism  demon- 
strated besund  a  doubt. 
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CHAPTER  XV. 


SURGERY  OF  THE  LYMPHATIC  GLANDS 
AND  CHANNELS. 

The  thoracic  duct  h  found  in  the  loose  tissue  between 
the  vena  azygos  major  and  the  aorta ;  it  is  very  elastic, 
and  the  size  of  a  whip-cord.  It  sometimes  becomes 
diseased  or  injured  by  violence  or  surgical  operation 
to  such  a  degree  that  ligature  or  suture  becomes  neces- 
sary. However,  injuries  have  been  known  to  close 
without  surgical  intervention.  That  suture  of  a  recent 
lateral  or  end  to  end  anastomosis  with  the  inferior 
vena  cava  be  made,  it  is  necessary  that  an  opening  in 
the  chest  be  made  of  sufficient  size  by  excising  the  ribs 
or  making  a  periosteo-cutaneous  flap. 

Amiiotny.—'Yh^  thoracic  -and  riglit  lymphatic  ducts 
constitute  the  lymph  ducts  of  the  chest.  The  larger  of 
the  tw^o,  known  as  the  ductus  thoracicus,  originates  in 
the  receptaculum  chyli  at  second  lumbar  vertebra  and 
finds  its  course  upon  the  vertebral  column  slightly  to 
the  left  of  the  median  line,  to  the  neck,  where  it  devi- 
ates to  the  left  almost  at  a  right  angle,  immediately  in 
front  of  the  vertebral  artery  and  behind  the  left  sub- 
clavian  vein. 

A  careful  review  of  the  lymphatics  of  the  thorax 
indicates  that  something  more  than  surgical  measures 
are  necessary  to  cure  certain  types  of  malignancy  when 
far  advanced  in  the  thoracic  and  iutra-thoracic  tissues. 
This  is  especially  true  with  the  mammary  gland,  wdiich 
is  the  most  frequent  location  for  cancer  in  any  of  these 
structures. 

Lymphatic  glands  of  the  thorax  are  divided  into 
two  groups,  designated  by  parietal  and  visceral. 

The  cutaneous  lymjtbatics  have  been  divided  into 
anterior,  posterior  and  lateral. 
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The  division  of  the  lymphatics  into  anterior,  pos- 
terior and  lateral  is  not  strictly  correct,  since  the  lym- 
phatics may  pass  beyond  the  boundaries  described. 
New  channels  may  be  found,  and  they  may,  because 
of  neoplasm  and  thrombus,  direct  the  flow  in  the  direc* 
tions  which  are  not  normal  for  the  lymphatic  channels 
in  that  re^on.  For  example,  the  terminal  point  of  the 
cutaneous  lymphatics  of  the  thorax  may  be  in  the 
inguinal  region  instead  of  the  axillary  (Gerotu). 

The  anterior  cutaneous  group  extends  from  the 
median  line  to  about  the  anterior  axillary  line.  They 
drain  the  thorax  to  and  below  the  xiphoid  cartilage, 
while  above  they  drain  above  the  clavicle.  In  the 
median  line  the  lymph-trunks  may  overlap  each  other. 
These  channels  terminate  in  axillary  and  supra-clavic- 
ular glands.  The  anterior  cutaneous  have  four  chan* 
nels,  viz:  homolateral,  one  each  side,  subclavian  and 
internal  mammary ;  the  homolateral  is  the  principal 
channel. 

Lateral  group, — The  lateral  group  arises  by  five  or 
six  trunks  and  ascends  vertically*  terminating  in  the 
thoracic  group  of  axillary  glands;  along  the  course  of 
these  tnmks  the  axillary  aponeurosis  is  perforated. 

Posterior  cutaneous  group. — There  are  ten  or  twelve 
lymph  trunks  in  the  i)osterior  cutaneous  group  (Sap- 
pey).  The  lower  trunks  drain  the  lower  thorax  and 
a  little  beyond.  The  dorsal  region  is  drained  by  the 
middle  trunks  to  a  point  near  the  middle  line.  The 
upper  trunks  drain  the  lower  neck  and  terminate  in 
the  scapulary  group  of  the  axillary  glands. 

Lymphatics  of  the  external  intercostal  tituscles, — 
Are  more  developed  than  those  of  the  internal  inter- 
costal muscles  (Sappcy). 

Trunks  branch  off  from  the  external  intercostal 
lymp)hatic  glands  and  accompany  the  intercostal  vessels 
and  nerves.  The  nodules  along  their  course  are  called 
lateral  intercostals.  Some  small  branches  originate  in 
the  muscles  attached  to  the  external  surface  of  the 
thorax.  They  accompany  the  perforating  branches  of 
the  itucrcostal  arteries.  Most  of  the  lymphatics  of 
these  muscles  empty  into  the  axillary  glands.  There 
is  a  union  of  the  internal  and  external  lymphatics. 


Intercostal  iyntf^hatics,  i>//fr;ia/,— The  Iym])hatics  of 
rhe  internal  intercostal  muscle  receive  the  lymphatics 
from  the  parietal  pleura.  They  give  off  ohlique 
branches,  which  ascend  and  j^ass  forward  in  the  suh- 
pleitral  cellular  tissue  along  the  lower  borders  of  the 
rihs.  In  the  six  or  eight  upper  spaces  thi'  trunks  indi- 
vidually  terminate  in  the  glands  of  the  internal  mam- 
mary chain  or  into  the  chain  uniting  these  glands.  The 
remaining  spaces  unite  atid  form  a  single  trunk  which 
reaches  the  lower  portion  o(  the  mammary  chain. 

Thoracic  v'.sccral  glands,— The  visceral  glands  are 
divided  into  three  groups,  viz. :  Anterior  niediastinal, 
peritracheo-bronchial  (middle  group),  antl  the  pos- 
terior mediastinal. 

Anterior  medtastifuil  glands. — The  anterior  medias- 
tinal glands  are  in  the  upper  part  of  the  anterior  medi- 
astiniun.  They  number  from  four  to  six,  and  are 
placed  upon  the  anterior  and  convex  portion  of  the 
transverse  aortic  arch.  Passing  from  these  glands  are 
two  trunk?;  which  are  found  on  each  side  of  the  neck. 
They  are  arranged  differently  on  each  side  and  accom- 
pany the  corresponding  blood  vessels. 

The  right  chain  is  in  relation  wdth  the  right  innomi- 
nate vessels.  Some  of  the  glands  are  anterior  to  the 
innominate.  The  left  chain  differs  in  its  arrangements 
and  corresponds  to  the  blood  vessels  upon  this  side. 
The  glajids  are  arranged  around  and  between  the  com- 
mon carotid  and  ihe  subclavian  vessels. 

Peritracheo-bronchial  glands  are  betw^een  the  an- 
terior and  posterior  mediastinum.  Tliey  were  classified 
into  four  groups  in  Bariety's  classical  description  of 
1.^74,  which  was  as  follows:  Right  tiretracheo-bron- 
chial  glands,  left  pretracheo-bronchial  glands,  inter- 
tracheo-bronchial  glands,  and  interl»ronchial  glands. 

L  The  right  pretracheo-hronchxal  glands  are  located 
ill  the  right  tracheo-bronchial  angle.  They  are  about 
four  or  five  in  number,  while  in  size  they  are  as  large 
as  a  pea.  Their  shape  resembles  an  haricot  bean.  The 
surrounding  structures  have  the  following  relationship 
to  the  glands :  The  trachea  is  internal,  while  the  bron- 
chus is  inferior;  the  inferior  vena  cava  lies  anterior, 
the  lung  external ;  the  pneumogastric  nerve  is  pos- 


terior ;  the  subclavian  arch  is  superior ;  the  recurrent 
laryngeal  nerve  and  its  glandular  chain  are  related 
to  these  glands. 

2>  The  left  pretracheo-hronchial  glands  arc  in  the 
left  tracheO'bronchial  angle.  In  size  they  are  smaller 
than  those  on  the  right,  while  their  number  is  about 
three  to  four;  anterior  to  the  glands  is  the  aortic  arch. 
The  trachea  is  internal,  while  the  left  bronchus  and 
left  pulmonar}^  artery-  are  inferior  to  the  glands.  To 
the  posterior  is  the  left  pneumo-gastric.  Superior  to 
the  glands  is  the  aortic  arch,  a  loop  of  the  recurrent 
laryngeal  and  its  accompanying  chain. 

3.  Intertracheo-hronchial  glands, — These  glands  are 
in  the  tracheo- hi  furcating  angle.  Their  number  varies 
from  about  ten  to  twelve.  Those  under  the  right  bron- 
chus are  larger  than  those  under  th^  left.  The  tracheo- 
bi furcating  angle  is  superior  to  the  glands.  On  the 
anterior  side  of  the  glands  the  left  auricle,  covered  by 
its  pericardium,  is  in  relation  to  the  glands ;  from  this 
small  venous  tributaries  flow  from  the  glands.  Pos- 
teriorly the  anterior  part  of  the  esophagus  and  the 
pulmonary  plexus  is  in  relation. 

4.  I nterbronchial  glands. — These  glands  are  located 
in  the  angles  of  the  large  bronchi.  They  are  present 
in  angles  of  the  fourth  order  (Cruveilhier).  Buried 
within  the  pulmonary  parenchyma,  these  glands  are  in 
relation  with  the  pulmonary  blood  vessels.  The  pul- 
monary arter)'  is  in  most  intimate  relation. 

The  interbronchial  glands  may  be  enlarged  from 
infection  or  neoplasms.  Under  such  circumstances  the 
pulmonary  artery  and  vein  may  be  compressed.  An- 
thracosis  is  present  during  the  earliest  years  of  life. 
In  later  life  sclerosis  takes  place,  when  they  are  re- 
placed by  fibrous  blocks. 

Posterior  mediastinal  glands. — The  posterior  medi- 
astinal glands  are  located  posterior  to  the  pericardium 
and  anterior  to  the  esophagus.  Rarely,  two  or  three 
retroesophageal  glands  are  located  laterally  to  the 
thoracic  duct. 

Pulmonary  lymphatics, — The  pulmonary  have  two 
kinds  of  collecting  trunks,  superficial  and  deep. 

Superficial  collecting  trunks  arise  from  a  plexus. 


which  is  suluhvided  into  jioiygonal  meshes,  each  of 
which  corresponds  to  a  sub- pleura  lobule.  The  course 
of  the  collecting  trunks  varies,  as  the  trunk  of  each 
lobule  has  a  course  of  its  own.  Sappey  has  described 
them  as  follows: 

(a)  Upper  lobe,— There  are  three  groups  of  origin, 
one  going  around  the  posterior  border  of  the  lung, 
another  around  the  anterior,  while  the  third  goes  along 
the  inferior  surface  of  the  lobe  and  penetrates  the 
interlotmlar  fissure.  The  three  groups  terminate  in 
glands  of  the  hihim. 

(1j)  Middle  lobe  of  right  lung  is  less  than  the  ones 
of  the  upper  and  lower  lobes.  Some  of  these  trunks 
unite  with  the  trunks  of  the  upper  lobe,  while  others 
unite  with  the  trunks  of  the  lower  lobe, 

(c)  Lower  lobe. — The  collecting  trunks  are  di%^ided 
into  three  groups,  viz.:  Superior,  posterior,  and  an- 
terior. The  superior  trunks  penetrate  the  interlobular 
fissure/ while  the  anterior  and  posterior  pass  around 
the  corresponding  border  of  the  lung;  after  reaching 
the  internal  surface  they  pass  obliquely  to  the  hihim. 

Deep  collectifuj  trunks,— The  courses  of  these  trunks 
correspond  to  the  sides  of  the  bronchial  ram iticat ions, 
branches  of  the  pulmonary  artery  and  vein.  The 
course  of  all  is  towards  the  hilum.  their  termination 
is  the  iracheo-bronchial  glands  (Miller). 

Most  authorities  agree  that  the  superticial  and  deep 
collectors  communicate  with  each  other.  To  this  Mil- 
ler takes  exception,  and  claims  that  it  is  only  rarely 
that  the  two  trunks  are  connected. 


VISCERAL  LYMPHATItS. 
I 

Cardiac  lymphatics, — The  myocardium  is  the  only 
part  of  the  circulatory  system  containing  lymphatics. 
These  lymi>hatics  are  within  the  peripheral  portions 
of  the  myocardium.  They  are  called  subendocardial 
and  subpericardiab 

L  Subetidocardiiit  tymphatics, — The  subendocardial 
lymphatics  are,  as  their  name  im|ilies.  the  deeper  lym- 
phaticst  They  empty  into  the  subpericarflial  network. 
As  yet  the  subendocardial  network  has  not  been  in- 
jected in  man. 
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2.  Subperkarduil    lymphatics. — The    subpericardial 
lymphatics  are  the  superficial  ^roup."    So  far  it  has  not 
been  (kmonslrated  in  man,    Sappey  has^  il?nionMrated 
them,  however,  in  the  ox  and  horse.    They  are  divided' 
into  the  anterior  and  posterior  collectiatr  trunks, 

(a)  The  anterior  collecting  trunks.-— Th^rc  arc  two 
and  occasionally  three  anterior  collecting  trunks.  They 
have  also  been  called  the  "left  anterior  collecting 
trnnk/*  They  arise  from  a  point  near  the  apex,  run 
parallel  to  the  anterior  interventricular  furrow,  unite 
and  form  a  stnijle  trunk,  which  passes  between  the  left 
auricle  and  [mlmonary  artery,  after  which  it  lays  upon 
the  posterior  surface  of  the  pulmonary  artery,  p^erfor- 
ates  the  fibrous  layer  of  the  pericardium  and  has  an 
outlet  in  one  of  the  f^roups  of  the  intertracheo-bron- 
chial  glands.  Several  branches  are  received,  alonj^  the 
intrrvenlricular  course,  from  the  anterior  surface  of 
each  ventricle,  as  the  left  anterior  collecting  trunks 
pass  alon;^  the  interventricular  furrow,  Thev  unite 
and  form  a  sint^le  trunk  which  runs  between  the  left 
auricle  and  the  puhiionarv  artery,  perforates  the 
fil trolls  layer  of  the  pericardium  hm\  em[)ties  into  one 
of  the  ^oups  of  intertracheo-bronchtal  glands. 

(b)  Posterior  collecting  trunk ~Thh  is  also  called 
the  ^'right  collectinjj  trunk/'  It  arises  near  the  a|>ex 
on  the  d'apra^matic  surface,  passes  alon^  the  inferior 
interventricular  groove,  then  passes  to  the  anterior 
surface  bv  passin'^  alon^  the  auricuIO'Ventricular 
groove.  From  this  jioint  it  losses  on  its  upward 
course  between  the  aorta  and  tadmonary  artery,  ter- 
minating in  one  of  the  intcrtracheo  bronchial  glands. 
It  collects  the  lymphatics  from  the  posterior  surface 
of  ihe  right  ventricle  and  also  from  the  right  border 
of  the  same.  The  posterior  collecting  trunk  also  re* 
ccives  the  lymphatics  from  the  right  auricle, 

s4nomalies, — Thoracic  ducts  and  ^trlands  var>'  in 
diameter,  length,  location,  number  and  size. 
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mammiferi  Richerche  n.  lab.  di  anat.  norm.  d.  Univ.  di  Ronna, 
xiv.  ir9-144,  2  pi..  1908^9. 

Physiology, — The  history  of  the  lynijjhalic  system 
is  synoiiyniouh  with  that  of  the  cardio- vascular  ^yslcm 
in  hoth  anatomy  an<l  physitdogic  secroltotis.  K.xperi- 
mcnts.are  legion  in  attempting  to  settle  these  funda* 
mental  principles,  until  now  they  are  as  well  c^tab- 
Hshed  as  any  ptrtaining  to  human  physiology. 


PUYSlOIX}GV. 

Recs.  G.  O. :  On  the  chemical  analysis  of  the  cimtcnts  of 
the  thr>racic  duct  in  the  human  subject.  Abstr.  Phil.  Tr.  Roy. 
Soc.  Lond..  iv.  373.  1837-43. 

i'aton,  D.  N. :    Obf.ervations  on  the  cofnpo&itinn  and  flow 


of  chyle  from  the  thoracic  duct  in  man,    J.  Physiol.,  Cam- 
bndge,  xi,  109-114.  1^90. 

losifoff,  G.  M-:  Importance  of  dilation  at  the  beginning  of 
the  thoracic  duct  for  the  lymph  movement.  Russk.  Vrach.» 
S.  Petersk.  iii,  1909, 

Experimental, — Kxperimeiitally  the  lymphatic  sys- 
tem of  the  thorax,  like  thcit  of  other  regions^  has  been 
extensive  and  satisfactory.  However,  that  pertaining 
to  progressive  glandular  infection  remains  quite  unde- 
%'elopcd.  This  is  found  to  be  so  with  malignant 
growths,  their  extension  into  certain  groups  of  glands 
not  always  obtaining,  causing  wonderment.  If  the 
accepted  rule  of  extension  predominated,  all  malignant 
growths  upon  or  within  the  thorax  would  become  gen- 
eral, so  that  there  would  be  no  necessity  for  resorting 
to  surgical  measures  of  any  kind  or  degree, 

f/ijf{)n\^Bartiolinus  (1653)  is  one  of  the  earliest 
to  experiment  upon  the  thoracic  duct,  while  Cooper 
(1798)  mentions  three  instances  of  obstruction  to  the 
thoracic  duct,  with  experiments  showing  the  effects 
of  tying  that  vessel,  and  Aniussat  (1840)  mentions  an 
extraordinary  development  of  the  thoracic  (hict.  Us- 
penfky  (18H8)  records  intcrcstiiTg  experiments  by 
ligating  the  thoracic  duct  to  determine  the  effect  on 
chemical  and  morfihological  substances  of  the  blood- 
Sujeff  (1X89)  bgatcd  the  duct  of  a  dog  to  determine 
the  etYect  upon  nitrogenous  metamorphosis,  and  Tru- 
shennikoff  (  1891  )  ligated  the  duct  to  determine  its 
effect  on  exchange  of  gases  in  animals. 

EXl^EKTMKxVTAI- 

Bartholiniis,  T. :  Dc  lacteis  thoracis  in  homine  hrutisque 
miperrime  ohservatis  historia  anatomtca,  Parisiis,  1653. 

Bartholinus.  T. :  Duhia  anatomica  de  lactcis  thoracic  et 
hepatis,   Parisiis.  165,V 

CfKtpcr,  A.:  Jklyd.  Rcc*  Private  M.  Assoc.  Lond.,  86-115, 
2  pi,  1789. 

Amiissat  ct  al :    J.  de  physiok  cxper.  Par.,  x,  22*35,  1830. 

Uspensky,  A,:     St.  Pt-tcrsK.  1888. 

SujcflF,  A.  J.:    St.  Pctcrsh.,  1889. 

Trushcnnikoff,  N*  V.:    St  Pctersb,,  1891. 

Diagnosis, — ^Diagnosis  of  irregularities  of  the  thora- 
cic lymph  system  (glands  and  channels)  due  to  injury 
and  disease,  is,  as  a  rule,  difficult. 

Injuries  not  only  cause  the  <lucts  to  be  opened,  but 


the  glands  to  become  enlarged.  Obliteration  of  the 
intercostal  spaces,  dullness  upon  percussion,  disturbed 
respiration  and  cardiac  function  indicate  the  presence 
of  fluid  within  the  thoracic  cavity.  Such  a  condition. 
immediate  or  remote  from  the  injury,  is  suggestive  of 
laceration  of  the  lymphatic  channel,  which  can  only  be 
determined  by  aspiration,  especially  in  the  absence  of 
temperature.  If  the  presence  of  chyle  is  determined 
by  this  method,  such  an  injury  is  certain, 

The  presence  of  chyle  may  also  be  the  result  of  rup- 
ture of  the  duct  due  to  pathologic  organisms  alone  or 
combined  with  injury. 

Glands  when  hypertrophied  may  be  due  to  injury  or 
disease :  they  vary  in  size,  number  and  location.  Their 
presence  when  intrathoracic  is  difficult  to  determine. 
though  when  large  they  may  be  detected  by  means  of 
the  X-ray.  Those  most  easily  found  are  of  die  bron- 
chial group. 

DIAGNOSIS. 

Smitli.  A,:  Peut-on  diagnostiquer  Vohtiteration  tic  la  cit- 
erne  du  chyle?     Scalpel.  Liege,  Hi.  224-225,  190O. 


Surgery. — Not  only  glands,  but  terminals  must  be 
considered  in  the  surgery  of  the  lymphatics,  because 
mfection  of  the  glands  and  channels  occur  alike. 

History, — History  of  surgery  of  thoracic  lymphatic 
system  is  of  recent  origin,  one  of  the  earliest  reports 
being  that  of  Keen  (1K94),  who  reports  a  resume  of 
four  cases  of  wounds  of  the  thoracic  duct  in  the  neck, 
all  having  been  ojverated  upon.  Jesus  (1^5)  records 
a  case  of  ligation  of  the  thoracic  canal.  Schwinn 
(1896)  mentions  an  injury  to  the  thoracic  duct  at  the 
root  of  the  neck  during  a  surgical  operation.  Nattan- 
Larricr  (liS97)  describes  the  technique  for  ablating 
this  canal,  while  Gushing  (1898)  reports  a  case  of 
operative  wound  of  the  duct  which  he  repaired  by 
suture,  and  Deanesly  (1903}  one  in  which  he  im- 
planted the  divided  thoracic  duct  into  the  internal  jug- 
ular vein  with  recovery.  Thus  there  are  in  evidence 
sufficient  data  to  warrant  the  assertion  that  the  thora- 
cic ducts  are  subject  to  the  same  surgical  principles 
that  govern  veins  and  arteries,  and  that  it  will  not  be 
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long  until  the  niiniber  of  operations  for  their  repair 
will  be  legion.  Suturing  incisions,  lacerations,  punc- 
tures by  foreign  bodies  and  end  to  end  and  lateral 
anastomosis  will  obtain  to  the  same  degree.  That  the 
thoracic  ducts  may  be  exposed  for  surgical  rejiair,  it 
is  necessary  to  approach  them  through  the  neck  or  by 
means  of  a  trans-thoracoplasty.  (See  Thorocoplasty.) 
Technique. — The  rules  for  suturing  blood  vessels 
obtain  in  surgery  of  the  thoracic  duct,  (See  Arterior- 
rhaphy.) 
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Halse.  Unterbindnng,  Hoilung,  Frnahrungscroriorungeni 
Deutsche  Zt^chr.  f.  Cliir.  Leipz..  Iviii.  95- IW,  l9(Kj. 

Deanesly.  E,:    Lancet,  Lond,.  ii.  178.1  1903, 

UnTerhcrgtr.  F, :  Ueher  operative  Vcrk'izungcn  de$  ductus 
thoracicus.    Bcitr,  a-  klin.  Chir.  Tu1>ing.,  xlvii.  605-625.  1905. 

V^on  Graff,  K. :  Zur  Therapie  dcr  opcrativcn  Vcrlctzungen 
dfi  ductus  thoracicLis.  VVicn.  klin.  Wchnschr.,  xviii,  lU-14. 
190S. 

\  alias:     Lyon  med,,  dv,  1024-1026,  1905. 

Bucknall,  R. :  Two  case^  of  opcratittn  involving  the  thor- 
acic duct.    Brit.  M.  J..  Lond,,  ji.  8t)9.  1905. 

Rcitz,  Bruno:  Zur  Casnistik  dfr  V^crk'txungcn  dcs  ductus 
thoracicus  mit  licsonderer  Bcruckskhtigung  der  opcrativcn 
Eingriffc    (Rostock).   1907. 

Forest,  H.  P.:    Ann.  Surg..  Phila.,  xlvi,  705-715,  1907. 

Stuart  W,  J,:  Operative  injuries  of  the  thoracic  duct. 
Edinln  M.  J.,  n.  s.  xxii.  301-317,  1907. 

Gohiet,  J,:  Uelwr  operative  Wrlclzungcn  de<;  ductus  thor- 
acicus.   Wien.  klin.  Wchnschr.  xxii.  816-819,  1909, 

Van  Bockstaele:  Blcssurc  du  canal  thoraciquc  au  cours 
d'une  operation.  J.  dc  chir.  ct  ann.  S«xi.  helge.  dc  chir.  Bmx. 
X,  44-49,  1910. 

\Vilm5i,  M. :  Traitctncnt  dc  I'emhoHc  graisi^cuse  par  Ic 
drainage  lemporairc  du  canal  thoraciquc.  Scinainc  med.  Par* 
XXX.  138,  1910, 

TRAUMA, 

History  — Though  ihe  thoracic  ducts  have  betfn  sub- 
jected  to  the  same  variety  of  injuries  as  the  blood  ves- 
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•^Jfels,  but  little  attention  was  given  them  in  literature 
until  Cayler  ( 1S65)  reported  a  case  of  obstruction  and 
rupture  of  the  receptaculum  chyH  resulting  in  periton- 
itis. Cheever  (1875)  reported  a  probable  wound  of 
the  thoracic  duct  while  excising  the  clavicle  for  the 
removal  of  a  tumor  of  the  neck,  and  Kirchner  ( 188S) 
one  of  rupture  resulting  in  chylothorax.  Ever  (1891 ) 
records  an  injury  of  this  duct  resulting  in  a  unique 
and  inevitable  death  by  inanition;  Lyne  (1898)  one 
of  a  stab-wound  of  the  duct  resulting  in  recovery,  and 
Fullerton  (1906)  a  wound  of  the  duct  which  was 
ligated  and  resulted  in  recovery. 

Injuries  of  the  thoracic  duct  are  of-  great  variety, 
both  surgical  and  traumatic.  It  may  be  partially  or 
completely  severed  by  blunt  or  sharp  instruments  or 
missiles  of  various  kinds,  or  it  may  be  partially  or 
completely  severed  in  fractures  of  the  spine  or  erosion 
resulting  from  pathologic  organisms.  It  may  be  par- 
tially or  completely  obliterated  by  pressure  resulting 
from  neoplasms  of  the  soft  or  bony  structures  or  for- 
eign bodies.  It  is  always  an  important  factor  when 
dealing  with  intra-thoracic  structures,  especially  those 
in  close  proximity  to  it.  Namely ;  the  vertebra  from 
behind  the  esophagus,  bronchus,  and  aorta  in  front  and 
to  the  siile.  It  i^  of  the  greatest  importance  in  surgical 
operations  upon  the  deep  structures  of  the  neck  and 
that  portion  of  the  diai)hragm  through  which  it  passes, 
AH  penetrating  wounds  of  the  lower  neck  should  be 
thoroughly  considered  from  this  point  of  view,  and 
they  should  not  be  permanently  closed  unti!  all  sus- 
picions of  injury  to  the  duct  have  l>een  eliminated, 

INJURY. 

Caylcy,  W.:    Tr  Path.  Soc,  Lond.,  xvii,  163,  1865-6, 
Andrew:     Obstruction   of    the   thoracic   duct    in    thoracic 

anfurism.    Lancet.  Lnnd.,  it,  183,  187U. 

(Iiccvcr;     Boston  M.  &  S.  J.,  xcii.  422-424,  1875. 
Kirchner:    Arch,  f,  klin.  Chin  BcrL,  xxxii,  156-181.  1885* 
Kyer.  A.:     Med  Rcc.  N.  \\,  xl,  122-124,  189L 
Thnrnc.  J.  M. :    Guy's  Hosp.  Gaz.,  Lond.,  x.  202,  18% 
Lyne.  VV.  H. :    Med.  Reg.  Richmond,  ii,  IILIH.  1898-9. 
Veaii,  V'ktor :    Les  Plaics  du  canal  thoraciquc  danj*  sa  por* 

tion  ctTviciile.    Gaz.  d.  Hop.  Par..  Ixxv.  I205-I2t>8,  1902, 
Faure,  J.  L. :    Sur  un  ca5  dc  plaic  dti  canat  thoraciqut.  Ball. 

ct  Mem.  Soc.  dc  Chir.  Par.,  n.  s,,  xxix.  991-995.  1903. 
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Leccnc,  P, :  Les  plaks  operatoires  du  canal  thoracique  dans 
la  region  cervicale.    Rev.  dc  Chir.  Pan,  xxx,  743-757»  1904. 

Keysen  C.  R. :  Wound  in  the  thoracic  duct  in  the  neck 
during  an  operation;  recovery.    Lancet,  Lond.,  ii,  1215,  1904. 

V'autrin:  Considerations  sur  les  plaies  du  canal  thoracique 
dans  la  region  cervicale.    Rev,  de  Chir,  Par,,  xxxii,  1-20,  15K)5* 

Horodynski»  W. :  Wound  of  the  thoracic  duct;  recovery. 
Gar.  lek.  Warszawa.  2,  s,  xxv.  7%798,  1905. 

Pearson,  L.  W. :  Injury  of  thoracic  duct.  Brooklyn  M,  J., 
XX,  309.  1906. 

Fullerton,  A,:    Brit.  M.  J,.  Lond..  i.  1589,  1906. 

Vitlin,  V.  I.  r  Injuries  to  the  thoracic  duct  in  cases  of 
chylothorax  and  chylous  ascites  in  connection  with  anatomical 
and  ex  peri  mental  data  on  the  chyliferous  system.  Kharkov, 
M.  J.,  vii,  87-112.  1909. 

Fistuhe. — Fistulse  result  from  disease  or  injury  and 
are  exceedingly  annoying  and  ditTicult  to  remedy-  The 
fluid  usually  first  escapes  into  the  posterior  mediastinal 
space,  from  which  it  may  escape  into  one  or  all  cavities 
of  the  thorax,  including  that  of  the  pericardium,  the 
bronchus*  to  be  expectorated  by  the  mouth  or  through 
the  esophagus,  to  flow  into  the  stomach,  perforate  the 
diaphragm  to  occupy  the  abdominal  cavity,  or  it  may 
escape  by  a  fistulous  tract  through  the  cutaneous  struc- 
tures of  the  trunk.  Dr.  C.  A.  L.  Reed  ( Cincin.  Lancet- 
Clinic,  pp.  341-342,  Sept.  1.  1911)  reports  a  chylous 
sinus  resulting  from  a  pan-hysterectomy  (1909).  He 
diverted  the  chylous  fluid  into  the  alimentary  tract  at 
a  point  corresponding  with  the  recto-sigmoidal  junc- 
tion, after  it  had  flowed  into  the  vagina  for  two  years. 

FlSTUl^E- 

Parodi,  U, :  La  fistola  del  dutto  toracico  in  rapporto  alia 
orfologia  del  sangue.  Gior.  d.  r.  Accad,  di  Med.  di  Torino, 
4,  s.  xi,  617,  1905, 

Japdelli,  G, :  Nuovo  processo  di  fistula  indiretta  del  dutto 
toracico  aitraverso  la  vena  succlava.  Atti.  d.  r.  Accad.  med- 
chir.  di  Napoii.  n.  s.  lix,  119-124.  1905. 

JapdeUi,  G. :  Ein  neuei  Vcrhafren  zur  Anlegung  dcr  indi- 
rekten  Fistel  dcs  ductus  thoracicus  durch  die  vena  subclavia, 

Kuttnerr  Ueber  einen  Fall,  von  Chylusfistel  nach  Durch- 
trennung  des  ductus  thoracicus  am  Halse.  Munchcn  med, 
tWchnschr,  liii,  99.  1906, 

Pathology. — ^There  is  enough  pathology  found  in  the 
thoracic  and  intrathoracic  tissues  to  offer  the  greatest 
encouragement,  without  further  waste  of  time,  upon 
that  which,  like  cancer,  ofifers  no  hope  for  surgery 
alone,  unless  possibly  it  be  in  the  pre-cancerous  or  very 
earliest  cancerous  period. 
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History. — One  of  the  first  pathologic  conditions  of 
the  thoracic  duct  to  be  recorded  is  ossification,  it  hav- 
ing been  oliserved  by  Cheston  ( 1780K  Since  then  but 
htlk  has  been  written  upon  its  patholog>%  though 
Andral  (1824)  wrote  somewhat  extensively  upon  the 
history  of  the  various  maladies  "affecting  this  duct, 
Albers  (1836)  observed  what  he  termed  an  aneurysm 
of  the  duct,  and  Adams  ( 1849)  a  condition  of  suppu- 
ration due  to  inflammation,  a  condition  also  observed 
by  Worms  (1859)  and  Chauppe  (1873). 

PATHOLOGY. 

ChcstoTi,  R.  B.:     Phfla,  Tr.  Lend.,  Ixx.  323.  S7%,  4  pU  1780. 

Andral  fils :    Arch,  gen,  de  med.  Par,  vi,  502-511,  1824. 

Nockher,  F. :     De  morhis  ductus  thoracici,  Bonnae,  1831. 

Albers.  J,  T.  H.:  Hannov,  Ann.  f.  d.  ges.  Heilk.,  I  322* 
324.  1836. 

Adams,  W. :    Tr.  Path.  Soc.  Lond.,  ii,  279,  1849-50. 

Worms.  J,:    Gaz,  hebd.  de  med.  Par.,  vi.  279-282.  1859. 

Chouppe,  H.:     Paris,  1873. 

Enxmann.  R. :  Beitragc  lur  pathokigischen  Anatomic  dcs 
ductus  tboracicus.     Basel,  1883. 

Hypertrophy —  ThQ  ducts  and  glands  frequently  un- 
dergo hypertrophic  and  degenerative  changes,  aggra- 
vated by  irritation  and  infection,  especially  those  of 
tubercular  origin.  All  diseases  of  the  respiratory  sys- 
tem are  more  or  less  the  exciting  cause. 

Symmers.  N.  (York  M.  J..  May  20,  1911):  '^In 
lyJTiphatic  leuchaemia  enlargement  of  the  cervical 
nodes  commonly  occurs,  in  which  event  the  blood- 
examination  usually  suffices  to  establish  the  nature  of 
the  enlargement.  But  in  psuedo-leucha;mia  there  arc 
no  characteristic  alterations  in  the  blood  and  micro- 
scopical examination  of  the  affected  nodes  reveals  no 
criterion  by  which  the  changes  may  be  distinguished 
from  lymjihatic  leuchiemia  or  from  those  instances  of 
diffuse  hyperplasia  or  lymphoid  cells  in  which  tuber- 
culosis as  the  etiological  factor  is  presumptive  rather 
than  demonstrable.  In  this  connection  it  can  not  be 
too  strongly  emphasized  that  psuedo-leuchaemia  is  to 
he  distinguished  from  Hodgkin's  disease,  since  the 
latter  is  associated  w*ith  histological  changes  which 
render  its  recognition  practicable  in  almost  any  cir- 
cumstance. 
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HEALING  IN   HODGKIN  S  DISEASE, 

'*While  Sternberg  origifially  advanced  the  view  that 
the  histological  alterations  in  Hodgkin's  disease  are 
invariably  tuberculous,  he  has  since  admitted  that  this 
assertion  is  too  far-reaching,  but  nevertheless  con- 
tinues  to  hold  that  considerable  numbers  of  such  cases 
have  something  in  common  with  tuberculosis  from  an 
etiological  standpoint,  and  that  all  of  them  represent 
the  expression  of  a  chronic  infective  process.  Although 
the  histological  changes  constantly  encountered  in 
Hodgkin^s  disease  certainly  indicate  that  the  lesion  is 
a  granuloma,  innumerable  and  varied  attempts  to  dem- 
onstrate their  tubercnlous  nature  have  failed  to  yield 
convincing  evidence.  Such  efforts  have  included  the 
administration  of  tuberculin  in  living  human  subjects 
of  the  disease,  and  monkeys,  of  freshly  emulsified 
tissue*  and  the  staining  of  affected  nodes  for  tubercle- 
bacilli.  Latterly,  however,  Fraenkel  and  Much  main- 
tain that  they  have  demonstrated  in  nine  out  of  ten 
cases  of  Hodgkin's  disease  a  gram-positive  granular 
bacillus  resembling  the  tubercle  bacillus.  In  two  in- 
stances guinea  pigs  that  had  been  injected  with  enuil- 
sified  nodes  died  of  tuberculosis,  and  apparently  the 
same  bacillus  was  detected  in  the  organs.  Acid- fast 
organisms,  however,  could  not  be  shown. 

"It  is  manifest.  I  think,  that  the  cases  just  described 
presented  no  clinical  standard  by  which  they  might 
have  been  differentiated  from  several  other  affections 
characterized  by  enlargement  of  the  cervical  lymph 
nodes.  At  the  same  time  the  histological  diagnosis  was 
scarcely  less  difficult  on  account  of  extensive  hyaline 
changes  in  the  stroma,  resulting  in  almost  total  obliter- 
ation of  the  cellular  details  by  which  Hodgkin's  disease 
is  distinguished.  Morphologically*  the  alterations  in 
the  stroma  were  strikingly  like  those  encountered  in 
the  so-called  amyloid  degeneration,  but,  among  other 
things,  failure  to  obtain  the  reactions  characteristic  of 
am^doiil  material  served  to  modify  or  even  to  dispel 
this  suspicion. 

^'Finally,  it  is  perfectly  natural  to  assume  that,  in 
certain  circumstances,  the  sclerotic  changes  in  Hodg- 
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kin's  disease  may  progress  to  such  an  extent  as  to  dom- 
inate the  histological  picture,  just  as  at  other  times  the 
cellular  features  are  so  pronounced  that  the  micro- 
scopical diagnosis  is  apparent  at  a  glance.  In  the 
former  event  the  changes  are  best  interpreted,  I  be- 
live,  as  an  attempt  at  organization. 

SECONDARY   C!1ANCES    IN    OTHER   VISCERA. 

"In  certain  instances  Hodgkin*s  disease  does  not 
confine  itself  to  the  lymphatic  apparatus  proper,  but 
gives  rise  to  the  formation  of  secondary  nodules  in 
other  viscera,  notably  the  liver,  in  which  event  the  his* 
tolo^jical  changes  are  characteristic  and  diflFer  only 
slightly,  if  at  all,  from  those  to  be  observed  in  the 
primary  focus. 

**Thc  sus|>icion  early  aro.*^e  that  the  secondary  vis- 
ceral nodules  are  of  the  nature  of  metastases  and  that 
the  disease,  if  not  primarily  neoplastic,  is  at  least  capa- 
ble of  undergoing  transformation  with  the  assumption 
of  malignant  qualities.  Against  this  view  it  is  urged 
that  the  occurrence  of  such  nodules  is  to  be  explained 
oil  the  ground  that  the  causative  agent  finds  a  favor- 
able medium  for  activity  in  lymphoniatous  foci  in  the 
organs  secondarily  concerned.  This  explanation  af>- 
I>ears  to  he  quite  suAicient  for  the  5|)leen  and  bone- 
marrow,  but  in  certain  other  locations,  notably  the 
liver,  kidney,  lungs  and  suprarenal  capsules  it  does  not, 
at  first,  seem  to  be  so  readily  ayr|>licable.  But  that  tl>c 
exception  is  more  apparent  than  real  would  seem  to 
be  indicated  by  several  facts.  Thus  in  a  case  of  pri- 
mary abdominal  Modgkin*s  disease  it  has  been  shown 
that  the  truption  of  secondar\'  nodules  in  the  liver  was 
precede<l  by  the  appearance  of  small  but  definite  lym- 
phoniatous foci  in  the  region  of  the  portal  vessels,  just 
as  it  has  been  demonstrated  thai  the  histological 
changes  in  the  l^miph-nodes  are  conceived  in  hyper- 
plasia of  lymphoid  cells  (Longcope.  Symmers).  That 
lymphomatous  foci  may  arise  in  the  liver  is  further- 
more revealed  by  their  almost  constant  occurrence  in 
that  situation  in  enteric  fever  and  occasionally  in  glan- 
ders, while  in  primary  gastro-intestinal  pseudoleu- 
chaemia  they  have  been  demonstrated  not  only  in  the 
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advcntitia  of  the  portal  vessels,  but  in  the  lungs,  esojjh- 
agus,  kidneys,  pancreas,  prostate,  and  adrenals  (Her- 
rick,  Wells  and  Mayer,  Hadden,  Syminers),  In  my 
experience  similar  formations  are  of  common  occur- 
rence in  the  coimective  tissue  of  the  lungs,  kidney, 
liver,  prostate,  pancreas  and  thyroid  in  various  other 
pathological  conditions,  while  in  the  routine  histologi- 
cal examination  of  the  adrenals  lymphoid  collections 
are  very  frequently  encountered.  Hence,  it  is  justifi- 
able to  assume  that  in  certain  of  these  situations  lym- 
phomatous  foci  may  play  a  part  in  the  histogenesis  of 
Hodgkin's  disease,  which  seems  to  demand  lymphoid 
hyperplasia  as  a  prerequisite  to  development.  At  all 
events  no  one,  as  far  as  I  know,  has  advanced  adequate 
reasons  for  believing  that  the  secondary  nodules  in 
genuine  Hodgkin's  disease  arise  from  cellular  trans- 
plantation, and  in  fact  the  suggestion  does  not  seem  to 
merit  more  than  passing  notice. 

"On  the  other  hand,  the  occurrence  of  secondary 
nodules  in  Hodgkin*s  disease  is  aptly  comparable  to 
deposits  that  occur  in  the  same  and  other  situations  in 
the  infective  granulomata.  especially  tuberculosis  and 
syphilis.  Nevertheless  there  are  those  who  regard 
certain  of  the  secondary  visceral  manifestations  of 
Hodgkin*s  disease  as  evidence  of  malignant  transfor- 
mation of  a  process  that  is  [)rimarily  inflanmiatory. 
Thus,  in  a  case  reported  by  Karsner  it  is  pointed  out 
that  the  invading  masses  lose  much  of  their  inrtamma- 
tory  character  (connective  tissue  overgrowth),  take 
on  a  very  rich  cell-character,  and  also  show  little  or 
no  tendency  to  central  necrosis/ 

*' Within  very  recent  times  other  facts  have  been 
advanced  in  support  of  the  contention  that  the  inflam- 
matory changes  in  Hodgkin's  disease  are  suscejitible 
of  malignant  transformation  in  that  the  new  tissue  is 
capable  of  invading  surrounding  organs  and  of  estab- 
lishing secondary  nodules  in  distant  tissues. 


RESUME  AND   CONCLUSIONS. 

1.  ''Primary  disseminated  epitheloid  tuberculosis  of 
the  Imph- nodes,  while  rare,  is  by  no  means  unknown. 
Its  occurrence  as  an  epiphenomenon  in  status  lymphat- 
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kus,  however,  appears  not  to  have  been  recorded,  so 
that  the  case  described  in  this  communication  would 
seem  to  occiif>y  an  unique  position. 

2.  **The  histological  changes  in  Hodgkin's  disease 
resolve  themselves  into  three  stages,  the  first  of  which 
IS  characterized  by  focal  hyperplasia  of  lymphoid  cells, 
and  is  succeeded  among  other  features  by  the  forma- 
tion of  multinucleated  giant  cells  and  interstitial  con- 
nective tissue  overgrowth.  Although  the  lesion  may 
not  progress  beyond  this  granulomatous  stage,  cases 
occur,  as  I  have  shown,  in  which  the  connective  tissue- 
stroma  undergo  such  extensive  hyahne  metamorphosis 
that  the  cellular  details  are  obscured  and  the  histologi- 
cal individuality  of  the  process  is  established  only  with 
difficulty.  This  transformation  would  appear  to  repre- 
sent an  attempt  at  healing, 

3.  "A  type  of  flodgkin  s  disease  exists,  either  pri- 
marily in  the  cervical  region,  or  in  the  thorax,  in  which 
the  growth  may  invade  surrounding  structures  and 
initiate  secondary  nodules  in  distant  parts.  In  either 
issue  the  process  admits  of  at  least  two  legitimate 
interpretations:  First,  that  invasion  of  surrounding 
viscera  may  be  referred  to  sarcomatous  myeloid  giant 
cells ;  thus  neoplastic  conversion  would  appear  to  be 
established  *beyond  doubt. 

** Bearing  in  mind  the  information  gained  from  per- 
sonal anatomical  observations  and  histological  studies 
of  the  case  reported  by  Dr.  Welch,  I  feel  convinced 
that  Hodgkin*s  disease  is  capable  of  transformation 
into  a  malignant  neoplasm,  and  that  the  cases  reported 
by  Yamasaki,  Chiari  and  myself  represent  illustrative 
examples  in  which  the  evidence,  while  highly  pre- 
sumptive, is  not  conclusive.  In  Dr,  Welch's  case  I 
venture  the  opinion  that  the  evidence  of  malignancy 
is  conclusive/* 
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TUBERCULOSIS  OF  LYMPH    NODES. 

(Symmers,  N.  York  M.  J.,  May  20.  19110 

''There  are  varieties  of  chronic  tuberculosis  of  the 
cervical  nodes  in  which  the  clinical  features  are  not 
distinctive  and  the  diagnosis  usually  is  made  after 
excision  and  histological  examination ,  Among  these 
are  at  least  two  types  of  so-called  hyperplastic  tuher- 
culosis,  one  attended  by  extraordinary  increase  in  the 
endothelial  cells  of  the  sinuses,  the  other  by  diffuse 
hyperplasia  of  lymphoid  cells  without  the  formation 
of  recognizable  tubercles. 

"In  the  first  type  of  hyperplastic  tuberculosis  the 
Umph  nodes  attain  variable  sizes,  are  painless*  firm 
and  movable,  and  do  not  tend  to  necrose.  Hence,  the 
condition  does  not  offer  any  essential  clinical  varia- 
tions from  Hodgkin's  disease,  and  indeed  the  two 
lesions  are  often  confounded. 

"On  removal  it  is  seen  that  the  individual  nodes  are 
invested  by  a  connective  tissue  capsule,  while  the  cut 
surface  is  perfectly  smooth,  faintly  yellowish  or  dead 
white  in  color — naked  eye  features  which  have 
prompted  the  somewhat  homely  designation  of  "potato 
lymph  node/  Microscopical  examination  reveals  char- 
acteristic changes,  the  most  striking  of  which  consists 
in  wirlespread  hyperplasia  of  the  endothelial  cells,  and 
of  almost  complete  disappearance  of  the  lymphoid 
elements.  Here  and  there,  however,  typical  Kang- 
hans'  giant  cells  occur,  and  at  times,  though  rarely, 
definite  tubercles  may  be  seen.  Tlie  tuberculous  na- 
ture of  the  lesion  may  be  further  demonstrated  by 
staining  for  tubercle-bacilli,  or  by  injecting  guinea  pigs 
with  freshly  enmlsified  tissue. 

**In  the  second  type  of  hyperplastic  tuberculoHi.H  the 
cellular  increase  is  confined  to  the  lymjihuid  clemeni* 
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and  rs  diffuse  in  distribution.     There  is  seldom  any 

attempt  to  reproduce  lymph- foil  ides,  the  cords  and 
sinuses  are  obliterated,  and  the  normal  architecture  of 
the  node  is  scarcely  recognizable.  Thii5  the  histologi- 
cal changes  do  not  differ  essentially  from  those  of 
lymphatic  leuch^emia  or  of  pseudoleucharmia  in  the 
sense  that  Cohnhetm  described  the  latter  disease  {vtde 
infra).  To  establish,  iherefore.  the  tuberculous  nature 
of  the  process,  resource  must  be  had  to  other  methods/* 

TURERCUIjOSIS. 

Stiklitig,  H.:  Arch.  f.  path.  Anat.  Ber!^  Ixxxviii.  U-IJ^ 
1882. 

Hcsterberg.  W.:     Inayg,  Diss,  Bonn,  1900. 

Whipple.  G.  H,:  Johns  Hopkins  Hosp.  BulL,  Bait.,  xvii 
270-272,  1906. 

LonKcope,  W.  T. :    Am.  Med..  Phila,.  xi,  16-24,  1906, 

Letulle,  M. :  Bull  ct  Mem.  Soc.  Anat,  Par..  Ixxxii*  617, 
1907. 

WcH,  R.:    Proc.  N,  Y,  Path.  Soc,  n.  s..  vii,  211.  1907^ 

Cysts  and  asates. — Cysts  of  the  thoracic  duct  may 
originate  within  the  wall,  or  the  wall  may  become 
dilated  to  form  a  sac  with  a  small  opening  connecting 
it  with  the  main  duct.  They  may  be  anomalous  or 
congenital,  or  they  may  be  due  to  injury  or  disease^ 
involve  any  portion  of  the  duct,  and  vary  in  size  from 
a  small  pea  to  several  inches  in  diameter.  They  may 
rupture  so  that  their  contents  escape  into  any  portion 
of  the  mediastinal  pleural  or  pericardia!  cavity,  one  or 
all  combined,  or  may  rupture  through  the  diaphragm 
from  the  pleural  to  occupy  the  abdominal  cavity,  such 
a  case  having  come  under  my  own  observation. 

Glands  may  also  become  cystic  and  remain  so,  or 
rupture  their  contents  into  any  of  these  cavities. 
Such  cysts  also  vary  in  size  and  their  contents  remain 
serous  or  become  infected. 

CYSTS. 

Rust:  Zwei  Beobachtungen  aus  dem  Wiener  Angcmeincn 
Krankcnhaus  uber  cine  cigcnc  Entartung  der  Hoden  als  Folge 
ciner  Varicositat  der  Lymphgefassc  bcsondcrs  dcr  systerna 
chyli  und  des  ductus  thoracicus*  Arch.  f.  med  Erfalir.  BerU, 
xix,  731-7^,  1815, 
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Ascites.— Chy]Q  has  beeti  found  occasionally  within 
the  mediastinal  space  assmnated  with  injury,  diseased 
or  aTialomous  conditions  of  the  lymph  channels,  and 
when  present  it  may  become  absorbed  if  undisturbed 
and  the  opening  in  the  duct  closed,  or  it  may  \yQ  re- 
moved by  artificial  means,  such  as  aspiration  by  tre- 
phine of  the  sternum  or  through  the  intercostal  space, 
or  by  open  drainage  through  an  incision  in  the  inter- 
Costal  space,  trephine  or  a  cartilaginous  flap.  If  by 
the  open  method  the  opened  smaller  lymph-channels 
may  be  ligated,  when  the  ductus  thoracicus  is  open,  it 
may  be  repaired  by  suture  or  closed  by  ligature,  and 
in  either  case  the  thoracic  wall  should  be  closed  and 
drainage  maintained  indefinitely,  tape  or  rubber  tubing 
probably  being  the  most  appropriate  means, 

ASCITES. 
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Cancer, ^Thc  importance  of  the  lymphatics,  espe- 
cially in  malignant  growths  of  the  thorax  and  its 
viscera,  require  them  to  be  considered  surgically,  be- 
cause without  the  removal  of  glands  associated  WMth 
cancerous  growths  a  cure  is  sup|josed  to  be  an  impossi- 
bility. Is  it  possible  for  a  malignant  growth  to  exist 
without  lymphatic  involvement?  If  not,  what  pro- 
portion of  glands  and  lymph  channels  are  involved? 
Are  they  involved  as  groups?  Can  one  gland  in  a 
group  be  involved  without  all  of  that  group  l>eing  in- 
volved?  Can  one  group  be  affected  without  all  groups 
being  affected? 

Carcinoma  and  lymphosarcoma  are  two  of  the  most 
common  forms  of  cancer  found  in  the  thoracic  duct 
and  lyTnph  nodes.  They  occur  both  primarily  and 
secondarily,  more  frequently,  however,  secondarily. 
The  frequency  of  primary  involvement,  Ijeing  difficult 
to  determine,  prompts  this  statement. 
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CHAPTER  XVL 


SURGERY  OF  THE  PXEUMOGASTRlt 
NERVES  (MOTOR-SENSORY*> 


THE   PNEUMCJGAST^IC    KERVE. 

Anatomy, — "The  right  pneumogastric  nerve  passes 
between  the  subclavian  vein  and  the  first  portion  of 
the  subclavian  artery,  enters  the  chest  through  its 
superior  opening,  and  descends  in  the  superior  nicdi- 
astinum  behind  the  right  innominate  vein  on  the  right 
side  of  the  trachea  to  the  posterior  mediastinum.  Be- 
hind the  bronchus  it  becomes  broad  and  flat  anil 
soppties  several  branches  to  the  right  posterior  puJ- 
Tnooary  plexus.  Thence  the  nerve  drM^enfls  su  two 
cords  upon  the  right  side  of  the  e^^TjjItagu-*,  where  ji 
gives  off  numerous  branches  wliidi  lAOictilair  wUk 
stmilar  branches  from  the  left  ucnre* 

'^Thcse  branches  of  both  pocmiiogiiirk  t%mUf  $m 
the  anierioT  and  posterior  sorfaccf  of  Che  tMiAMM 
and  from  the  plexiu  gufae,  or  tui^hnfftX  ^(^9m. 
Bejpood  thb  plmif  the  rig^  [ 
liDDes  as  a  snigk  oord  oo  the 
esophagi^  tmenng  At  aikdomem  ^mm^  t> 
gol  opcntne  of  die  «aplK4BP«^  Urn 
to  the  porterior  i»face  of  dir  aHitit  mt  •m^&JtU. 
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of  the  left  lung,  where  it  becoines  an  occupant  of  the 
posterior  mediastinum. 

"From  this  point  its  course  is  similar  to  that  of  the 
right  pneumogastric. 

"It  supplies  branches  to  the  left  posterior  pulmonary 
plexus;  descends  as  two  cords  on  the  left  side  of  the 
esophagus ;  assists  in  the  formation  of  the  esophageal 
plexus  :  then,  as  a  single  trunk,  descends  on  the  anterior 
surface  of  the  esophagus,  and  passes  through  the 
esophageal  opening  of  the  diaphragm. 

"It  is  distributed  to  the  anterior  surface  of  the 
stomach  and  supplies  branches  to  the  hepatic  plexus. 

"In  the  chest,  in  addition  to  those  mentioned  above, 
each  nerve  gives  off  branches  to  the  anterior  pulmonary 
plexus  and  the  deep  cardiac  plexus,  and  the  recurrent 
laryngeal  nerve/' — (  Deaver.) 

The  vagi  are  often  anomalous  in  diameter,  points  of 
bifurcation  and  position. 

History. — ^Though  the  vagi  have  been  described  for 
several  centuries,  their  function  remained  undeter- 
mined until  a  compartively  recent  date.  Longet  (1849) 
mentioned  the  ^'nature  and  veritable  usages  of  the 
various  anastomoses  of  the  vagi,"  while  Jacquart 
(1864)  described  their  pulmonary  distribution  in 
ophidians:  Langenbaker  [1^77)  that  of  the  vagi  in 
domesticated  animals,  and  Stowell  (1881)  that  of  the 
domesticated  cat. 
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SVMPTf>MATnLOGV,    DIAGNOSIS    AND    PATHUUJGY, 

Symptoms  coincident  with  disease  and  injury  of  the 
vagi  are  not  altogether  clearly  defined.  Many,  no 
doubt,  have  been  improperly  ascribed,  especially  by  the 
earlier  investigators,  whose  opportunities  were  limited. 
Compression-paralysis,  neuralgia,  neuritis,  hypertro- 
phy, atrophy,  trauma  and  neurosis,  together  with  the 
various  methods  of  producing  them  experimentally, 
have  been  the  means  of  forming  reasonable  sympto- 
matic conclusions.  Schwarzenberg  (1764)  mentioned 
a  rare  form  of  spasmodic  convulsions  due  to  certain 
conditions  of  the  vagi. 

Symptonts  of  presmre  of  aneurysmal  or  other  tu- 
mors  upon  the  vagus  and  recurrent  nerves  are  mani- 


tested  by  laryngeal  disturbances,  as  suggested  by  John- 
son ( 1875). 

Helm  (1882)  reported  on  anatomy  and  pathology 
of  the  nucleus  of  the  vagi  vviih  reference  to  the  theory 
of  respiratory  and  cough- reflexes,  development  and 
regeneration^  and  Ilabershon  (1885)  on  the  influence 
of  cold  shock  upon  the  vagi. 

Neuralgia. — Neuralgia  of  the  vagi  was  descrilied  as 
early  as  1828  by  Pineb  since  which  time  but  little  has 
been  said  in  favor  of  its  existence,  because  of  the 
imcertainty  of  ways  and  means  for  its  determination. 
The  sensory  fibers  which  enter  into  its  construction 
are,  no  doubt,  responsible  for  more  or  less  undeter- 
mined pain  so  often  manifested  in  the  thorax. 

Pinel  (1828)  reported  a  case  of  neuralgia  of  the 
pneumogastric  nerve,  and  Prus  ( 1892)  one  in  which 
he  observed  symptoms  simulating  hysteria. 

Schupmann  (1840)  recorded  a  case  of  neuralgia  of 
the  vagus,  while  Lederer  ( 1860)  rq>orted  one  similar 
in  character. 

Pressure. — Pressure  of  the  neoplasms  and  anatomi- 
cal  irregularities,  both  congenital  and  acquired,  upon 
the  vagi,  has  been  known  to  produce  physiological  dis- 
turbances of  the  organs  which  they  con l rob 

In  the  North  American  Archives  of  Medicine  and 
Surgery,  Sc.  Bait,  ii,  172,  175,  18^5,  is  mentioned  a 
case  of  asthma ;  aneurysm  of  the  arch  of  the  aorta ; 
disease  of  the  vagi,  and  phrenic  nerves ;  large  glandular 
tumors  compressing  them ;  hefiatization  of  the  lower 
part  of  both  lungs  and  deaths  from  smallpox. 

Herard  (1846)  reported  a  case  of  perforation  of 
the  bronchus  and  compression  of  the  vagi  due  to  a 
tumor. 

Worthington  (1855)  records  a  death  due  to  pres- 
sure of  a  tumor  upon  the  vagus  nerves,  and  Schwing 
(1857)  one  due  to  pressure  from  a  stenosed  foramen. 

Sir  Wm.  Gull  (1859)  refiorted  a  case  of  death  due 
to  destructive  changes  of  the  lung  from  diseases  in 
the  mediastinum  invading  or  compressing  the  pneumo- 
gastric nerves  and  pulmonary  plexus. 

Fotain  (1861)  considered  at  length  hypertrophy  of 
the  bronchial  ganglion  and  its  influence  upon  the  vagi, 
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and  Hittner  ( 1JS65)  stated  that  a  tumor  involving  the 
vagus  caused  peripheral  and  reflex  pain. 

Stackler  ( 1882)  contributed  an  essay  in  which  he 
claimed  that  epileptic  convulsions  were  due  to  com* 
pression  of  the  vagi;  while  Chapin  (1907)  reported  a 
case  of  compression  of  the  vagi,  and  Oppert  (1907; 
one  of  death  due  to  pressure  of  a  tubercular  cyst. 

Neuritis. — Neuritis  of  the  vagi  is  probably  of  va- 
grant occurrence.  It  may  l>e  primary  or  secondary ; 
acute,  sub-acute  or  chronic;  localized  or  general,  due 
to  disease  or  injury. 

Rosch  (1837)  and  Weiss  1 1842)  each  wrote  upttu 
the  subject  of  inflammation  of  the  vagi.  Browne 
(18%)  and  Mader  (1898)  each  reported  cases  which 
they  believed  to  be  of  this  character,  Perna  (1904) 
refers  to  inflammation  of  the  inferior  laryngeal  nerve. 

Neuritis  affecting  the  perineurium  or  sheath  results 
more  frequently  with  an  infected  wound  than  without 
it.  but  the  nerve-fibrers  may  even  then  escape  serious 
damage.  If  the  infection  extends  to  the  endoneurium, 
the  nerve-fibers  will  become  more  or  less  affected. 
Pathological  exudate  is  always  to  be  considered  more 
or  less  seriously,  especially  in  the  parenchymatous 
form,  for  the  disease  originates  in  the  nerve  fibers, 

Hyf^crtrophy.— Cook  (1837)  re|>orted  his  observa- 
tions on  the  ganghonic  enlargement  of  the  vagus ;  the 
probable  function  of  the  ganglion ;  the  position  it  occu- 
pies in  the  human  subject,  and  in  several  of  the  lower 
animals. 

Hypertrophy  of  the  vagi  or  bronchial  ganglia  has 
been  observed  in  both  man  and  animal,  and  is  probably 
due  to  injury  and  disease.  It  may  be  localized  or 
general. 

Neurosis, — Neurosis  of  the  vagi  was  considered  an 
independent  disease  by  Blufus  (1842),  Sherman  1856), 
and  I.ederer  (1866).  I^upier  considered  its  origin  to 
be  in  the  brain,  and  Torres  (1877)  wrote  on  functional 
disturbances  due  to  neurosis  of  the  vagi.  Such  con- 
ditions have  been  verified  by  more  recent  observers. 

Trauma  tic  Pressure. — Pressure  from  depressed 
fracture  of  ribs  or  cartilages  and  vertebrae  has  been 
pro^'Cn  to  be  effectual  in  causing  functional  disturb- 
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Par.,  xxxiv.  582-586,  1908. 

Escat:  Troubles  etiqucs  fontionclles  et  trophiques  dans  Ic 
xona  total  ou  partiel  du  trijumeau.  Arch,  internal,  de  laryn- 
gol..  Par.,  XXV,  1080,  1908, 

Abogado,  E,  L, :  Affection  zoniforme  M  pncumogastcico. 
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Surgery  ( exiKfiniciital  and  applied). — The  pneiimo- 
gastric  nerves  may  be  lacerated  or  severed  by  injury 
or  surgical  operation,  and  thus  require  anastomosis  by 
suture.  The  severance  of  one  by  external  violence 
need  nut  require  immediate  anastomosis,  while  the 
severance  of  bolVi  by  exv<it\\^V  x\«iV^\<Le  v^ould  re.'^ult 
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rapid  death  to  permit  of  successful  anastomosis; 
if  but  one  is  divided  by  external  violence  there  is 
ample  time  for  anastomosis.  If  one  or  both  are  di- 
vided by  surgical  operation  while  the  chest  is  open, 
they  may  be  immediately  united  and  perhaps  the  life 
of  the  patient  thus  be  saved.  Double  vagotomy  has 
been  done  in  dogs  without  causing  death. 

Experiments  upon  the  vagi  are  of  ancient  origin. 
They  have  been  made  principally  to  determine  their 
physiological  effects  upon  the  organs  which  they  sup- 
ply, but  those  to  determine  their  surgical  possibihties 
are  of  more  recent  origin. 

Injections  of  t*arious  mcdtaimcnts,  stretching,  and 
the  application  of  pressure  by  ligature,  forceps  or 
otherivise,  together  with  internal  administration  of 
various  drugs,  have  been  selected  methods  to  determine 
certain  functional  results. 

Surgery — experimental  and  applied: 

L  Compression, 

2.  Vagotomy. 

3.  Vagestoniy. 

4.  Stretching. 

5.  Vagorrhaphy. 

6.  Electricity, 

7.  Miscellaneous, 

Compression. — Compression,  various  ways — ^gauze» 
ligattire,  fingers,  instruments. 

Persistent  pressure  will  partially  or  completely  dt- 
stroy  nerve- function . 

Compression  of  the  vagi  may  be  done  artificially 
with  gauze,  ligature,  instrtimcnts  or  foreign  bodies*  or 
by  neoplasms,  fractured  vertebrae,  ribs  or  cartilages. 

JJisiaryK — Compression  of  the  vagus  nerves,  to  de- 
termine its  effect  upon  the  respiratory  and  digestive 
tract,  was  done  by  Dupuy  (  IHlfi  and  1821)  and  Mayer 
(1S27),  while  Hal>ershon  (  iS<j4)  illustrated  the  etTects 
upon  aneurysmal  tumors  after  implication  of  the  bron- 
chus  and  the  vagtis  nerves. 

Navrotski  ( 1870)  studied  the  effects  of  blood  pres- 
sure on  the  vagus  nerves,  and  Waller  (  1870)  com- 
pressed the  vagus  nerves  to  produce  adynamia  or  anes- 
thesia in  surgical  operations.     He  also  cou\\itess^d  \kv^ 
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vagus  nerve  in  the  cure  or  relief  of  various  nervous 
aflFections.  P.  Dix  (1872).  after  removing  a  tumor 
from  the  inferior  carotid  triangle,  noticed  considerable 
functional  disturbance  of  the  vagi,  and  Johnson  ( 1875) 
recognized  larNUgeal  symptoms  resulting  from  the 
pressure  of  a  tumor  upon  the  vagus  and  recurring 
nerves.  Salamun  (1880)  reported  suppurating  bron- 
chial pneumonia  resulting  from  the  pressure  of  the 
vagus  due  to  aneurysm  of  the  bronchio-cephahc. 

Francois-Franck  (1886)  discussed  at  length  the 
communication  of  Lafout  upon  the  variou'^  tnTiNts  of 
compressing  the  vagus. 

Boix  (1893)  produced  tachycardia  by  compressing 
the  vagus  nerve,  Dubois  noted  the  functional  disturb- 
ances by  com]rressing  the  vagus  nerve,  and  Marklen 
(1893)  compressed  the  vagus  to  produce  systolic 
changes  of  the  heart, 

Walravens  (1896)  com-jressed  the  vagus  nerves  lo 
determine  its  effect  upon  urinary  secretion. 

Vagotomy. — Vagotomy  may  be  done  by  incision,  lig- 
ature, cautery  or  laceration,  such  methods  having  been 
em]iloycd  in  both  animal  and  man,  at  every  point 
throughout  its  course. 

History. — Ware  ( 1828)  performed  vagotomy  in  de- 
termine its  effects  upon  the  heart  and  lungs. 

Bouley  (1852)  made  a  section  of  the  vagus  to  de- 
termine the  powers  of  absorption  of  the  stomach,  and 
Boddart  ( 1862)  the  effects  ujion  the  lungs  after  section 
of  the  vagus  nerves, 

Roddaert  (1862)  reported  his  experiments  upon 
consecutive  sections  of  the  vagi  for  ]>ulmonary  lesions. 

Krii^haber  ( 1869)  reported  bis  observations  on  the 
phenomena  provoked  by  chloroform  after  section  of 
the  vagi,  and  Boddart  (1-877)  some  remarkable  obser- 
vations upon  the  results  of  simultaneous  section  of  the 
vagi  in  the  cervical  region, 

Francois-Franck  (1879).  after  injuring  a  vagus 
nerve  with  a  ligature  and  contusion,  restored  its  func- 
tion by  electri-nervolomy, 

V'aulair  (1893i  made  successive  divisions  of  tlie 
vagus  wtlhout  causing  death,  but  Pavloff  {  1894)  pro* 
duced  death  nf  rinirnal-  l»v  sectinii  nf  the  vagi.     Mar- 
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tini  (1894)  made  vagotomy  and  ihcn  sutured  the  ends 
together.  Pavloff  (1895)  severed  both  vagus  nerves 
of  dogs  to  determine  the  results  other  than  death. 
Herzen  (1897)  caused  double  vagotomy  without  death, 

CheskofF  (1900)  vagotomized  dog:^  with  respect  to 
circulation,  respiration,  digestion  and  lieart  regulation, 
id   Ribera   (1901)    sectioned   the  vagus   for  similar 

jrposes. 

Mercenghi  (1901)  reported  his  observations  of  the 
effects  of  bilateral  vagotomy  upon  respiration.  Nik- 
laides  ( 1901 )  demonstrated  the  general  etTects  of  vag- 
otomy, while  Crile  (1902)  studied  the  effects  of  sever- 
ing and  mechanically  irritating  the  vagi. 

Gomes  (1903)  made  a  double  vagotomy,  and  Frouis 
and  Paferski  (1904)  made  an  intra-thoracic  section  of 
the    vagus    through    the    abdominal    cavity.      Martini 

(1904)  performed  vagotomy  upon  dogs,  and  Lusckai 

(1905)  anastomosed  botli  for  experimental  purposes. 
Starck  (1904)  did  an  intra-thoracic  vagotomy,  while 

Firori  ( 1904)  considered  the  surgical  possibilities  of 
the  vagi. 

Stewart  (1905)  made  simultaneous  section  of  both 
vagi  above  the  origin  of  the  recurrent  laryngeal  nerves, 
and  Cannon  ( 190^^)  studied  the  motor-activities  of  the 
alimentary  canal  after  sjjlanchic  and  vagus  section* 
Cannis  (1909)  observed  the  alterations  of  the  myo- 
cardium after  vagotomy,  arid  the  same  year  reported 
.  case  of  survival  and  regeneration  of  the  vagus  nerves 
ifter  double  vagotomy,  and  Jacquet  one  of  accidental 
section  of  the  vagus. 

Cutting  Both  Phrenic  Nen*es  in  Tetanus. — Jehn  re- 
ports from  Sauerbruch*s  clinic  at  Zurich  a  case  of  ex- 
tremely severe  tetanus  in  a  boy  of  eight  w4io  was 
suffocating  from  recurring  spasms  of  the  respiratory 
apparatus,  each  lasting  three  or  four  minutes  with 
cyanosis  and  unconsciousness.  The  rigid  thorax  and 
spasm  of  the  dta}>hragm  rendered  artificial  respiration 
impossible.  After  the  third  spasm  of  the  kind  Sauer- 
bnich  severed  the  phrenic  nerve  on  each  side  through 
an  incision  along  the  posterior  margin  of  the  sterno- 
cleidomastoid, under  ether.  The  type  of  breathing 
altered  at  once  and  artificial  respiration  became  pos- 
ts 


sible.  The  boy  had  thirty-fi^^e  severe  convulsion?  after- 
ward, but  with  oxygen,  artificial  respiration  and  a 
temporary  |;,'astrostomy  he  was  tide^l  along  (o  finaf 
recovery.  The  boy  shows  no  ill  effects  now,  four 
months  later ;  the  diaphrajsm  rises  and  falls  mechani- 
cally with  the  breathing.  Expectoration  proceeds  even 
better  than  under  normal  conditions.— Munchener 
Med.  Woch.,  ( )ctober  6,  Ixi.  No.  40,  pp,  2025-2056, 
1914. 

Vtigesiomy — History. — ^Segments  of  the  pneumo 
gastric  nerve  were  first  removed  for  experimental  pur 
poses  by  Cruveilhier  ( 1831)  and  Henkel  (1833).  Since 
then  many  similar  operations  have  l>een  made  U|X)n 
both  animal  and  man  for  various  purposes,  Claud 
Bernard  (1849)  produced  paralysis  of  the  esophaguj* 
by  resecting  the  va^'us  without  producing  death*  as  did 
also  Bicroliet  (1857).  while  Kappeler  (1864)  extir- 
pated about  one-half  inch  of  the  vagus  for  laryngo- 
spasm.  W^ood  ( 1874)  produced  suspension  of  the 
intestinal  secretion  and  failure  to  produce  purgation 
after  section  of  the  par  vaguni;  and  V'ogel  (1H83) 
reported  on  the  prognosis  after  vagus  resection ;  while 
Arthud  and  Butte  (1889)  reported  the  results  of  their 
researches  upon  the  eflPects  producetl  upon  the  dia 
phragm  by  resection  of  the  vagus.  Ramvereda  (1891  j 
extirpated  a  vagus  containing  a  sarcoma,  Widmer 
( 1893)  resected  the  vagus  nerve,  and  Giordano  ( 1893) 
considered  the  lesions  of  the  vagi  that  might  become 
surgical,  and  Park  (1895)  determined  the  results  of 
resection  of  the  vagus  and  phrenic  nerves. 

Preisz  (1898)  removed  the  vagus  recurrens  nerves 
in  a  case  of  chorea  laryngis,  and  Marenghi  ( 1898) 
recorded  his  observations  on  nervotomy  and  nervec- 
tomy  of  the  vagi  with  reference  to  the  problems  of 
regeneration  of  their  peripheral  fibers. 

Kachkuvski  ( 1899)  excised  simultaneously  the 
vagus  nerves  in  the  neck  of  dogs  without  destroying 
their  lives.  Mollard  and  Re'gard  (1899)  ret>orted  on 
the  lesions  of  the  heart  muscles,  and  Cervcra  (1901) 
resected  the  vagus  to  determine  the  results  Ufw^n  the 
function  of  the  heart  and  Irigeminal  nerves,  and  the 
result  of  consecutive  resection  of  the  vagi.     Ladou* 
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(1900)  communicated  ihe  phenomenon  of  chromatoly- 
sis  resulting  from  resection  of  the  vagi, 

Cheshkoff  i  1902)  observed  the  lives  of  dogs  for  a 
year  and  seven  montJis  after  simultaneous  excision  of 
both  vagus  nerves. 

Ruddel  ( 1902)  resected  the  vagus  nen^e,  while 
Veaot  (1907)  reported  resection  of  the  pneumogastrk: 
ner\'e  for  a  primar^^  sarcoma. 

Tufllier  (1907)  considered  the  proposition  of  resect- 
ing  the  vagi,  while  Broeckaert  (1907)  wrote  upon  its 
technique,  and  Murcell  ( 1908 )  resected  the  right  vagus 
nerv^e  containing  a  malignant  neoplasm.  Deknoff 
(1909)  resected  the  vagus  nerve  in  man»  and  Decho- 
noro  (1909)  also  resected  the  vagus  nerve. 

Stretching. — Stretching  the  vagus  nerve  in  animals 
has  been  done  for  many  years  for  physiological  pur- 
poses, but  it  was  not  done  in  man  until  1898,  when 
Jaboulay  did  it  to  relieve  certain  intrathoracic  pains. 

Vagorrhaphy — //i,y/ory— Suturing  may  be  necessary 
to  unite  the  severed  ends  due  to  any  cause.  It  can  best 
be  done  with  silk  or  catgut,  when  the  chest  is  opened 
by  inira 'tracheal  insufflation,  or  by  means  of  the 
vacuum  chamber.  It  may  be  immediately  necessary 
when  severed  during  a  surgical  operation  of  any  char- 
acter upon  the  thoracic  viscera  or  when  severed  by 
injur>\  The  severed  ends  of  these  nerves  have  been 
successfully  sutured  in  animal  experimentation,  and 
in  man, 

X'agorrhaphy  primary  or  secondary  is  einployed  for 
neurotomy  or  neurectomy  due  to  accident  or  surgical 
trauma. 

Pntmir\\  when  the  "I  immediately  or 

soon  after  j:*arn^l  vt  ■€. 

Secondary,  vkhen  empioyed  for  anastofiitc  fMlfpo^ei 
after  considerable  time  has  elajj^ed, 

F'hillipaux  and  Vulpian  (lM3i  were  the  fir*t  to 
demonstrate   Xry  animal  rxptM^  '^m  that   nerves 

can  be  uniietl  by  >uiare  wtthoti  function.    This 

means  of  union  if  bef  t  aocomplished  with  a  &ne  needle 
and  ^ilk  suitire,  because  of  its  su]>eriof  sti%xigth  and 
small  size. 

The  necessarily  increased  #ize  of  Ihe  sutures  and  the 
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needles  required  to  carry  them  through  the  nerve 
would  render  the  use  of  absorbable  materials  such  as 
catgut  and  kangaroo-tendon  of  equal  strength  and 
durability  exceedingly  objectionable  because  of  the  re- 
sulting trauma. 

With  normal  nerve-tissue  a  needle,  without  cutting 
the  edges,  may  easily  be  inserted*  but  with  the  presence 
of  cicatricial  nerve  tissue  such  a  needle  is  necessary, 
especially  with  dense  neuromata.  With  secondary 
suture,  function  is  usually  incomplete,  because  of 
atrophy.  The  nerve  may  have  1  become  permanently 
shortened,  thereby  causing  great  permanent  loss  of 
function. 

If  electrical  stimulation  by  constant  current  is  effec- 
tive, motive  power  may  be  benefited.  Sherren  believes 
that  the  length  of  time  of  separation  of  the  ends  is  of 
less  imjinrtance  than  infection  of  the  wound. 

Wcrtheimer  ( 1907)  anastomosed  a  vagus  nerve  in 
the  thorax  of  the  human  b^ing. 

MiscellancQUs  Surger\\— In  this  division  many  in- 
teresting data  pertaining  to  the  general  surgical  possi- 
bilities of  the  vagi  are  found. 

History. — Ware  ( 1828)  imposed  trauma  upon  the 
vagus  nerves  to  determine  its  eflfect  ufxin  the  lungs 
and  stomach,  and  Laffont  { 1836)  injected  hydrate  of 
chloral  and  chloroform  into  dogs  intravenously  to  de- 
tennine  the  effects  upon  the  heart  anci  vagus  nerves. 

Fearn  (1847)  re|>orted  a  case  of  gimshot  wound  or 
the  internal  carotid  artery  and  division  of  the  vagus. 
He  ligated  the  artery,  but  did  nothing  to  unite  the  ends 
of  the  nerve.  Recovery.  Blake  (  18f)5)  reported  a 
wound  of  the  neck ;  apparent  recovery,  sudden  death. 

Boullard  (1891 )  records  a  c^ise  of  mortal  injury  to 
the  vagus  nerve.  Djelicoflf  ( 1901 )  contributed  to  the 
study  of  accidents  to  the  heart  antl  vagi;  liiordano 
(1893),  on  surgical  lesions  of  the  vagi;  and  Langley 
(1897)  made  a  series  of  experiments  about  the  junc- 
tion of  the  vagus  nerve  with  the  cells  of  the  superior 
cervical  ganglion,  and  Osippff  ( 1898)  in  the  region  of 
the  origin  of  the  central  or  the  tenth  pair  of  cranial 
nerves* 

Powers  (1903)  removed  a  heavy  silk  ligature  that 
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had  been  applied  to  the  right  common  carotid  artery 
and  which  unfortunately  had  inckided  its  correspond- 
ing vagtis  nerve  for  more  thaji  one  year.  He  also 
reported  clinical  symptoms  before  and  after  removal. 

The  after-care  for  sutured  vagi  should,  as  a  rule, 
when  through  the  neck,  be  drainage  for  twenty-four 
hours  when  not  i>riniarily  infected^  and  continuously 
when  infected,  primarily  or  secondarily,  Quietude, 
liquid  diet  and  recumbency  sboukl  always  be  insisted 
Ufwn, 

Soiled  dressifiifs  should  be  changed  frequently,  but 
irrigation  is  seldom  indicated. 

Surgery. — Ways  of  approaching  the  nerve: 

1.  Transcervical. 

2.  Transthoracic, 

3.  Trans-abdomino-diaphragmatico-thoracic, 

(1)  Transeen'ica!  (Technique),  Vagotomy,  vagec- 
tomy,  stretching,  vagorrhai^by  and  the  direct  applica- 
tion of  the  needle  for  electrolysis,  or  the  injection  of 
medicaments  are  done  in  an  incision  through  the  skin 
and  sterno  mastoid  muscle  at  the  level  of  the  cricoid 
cartilage.  The  deep  jugular  is  turnetl  aside  aTid  the 
nerve  separated  from  the  common  carotid  artery  and 
sheath.  tJreat  care  should  be  exercised  to  prevent 
injury  to  the  vein  and  artery- 

( 2  )  7ra  us  fit  o  racic  (Technique),  After  severing 
the  ribs  at  their  sternal  junction  or  removing  the 
sternum,  the  vagi  may  be  seen  in  the  superior  medi- 
astinum behind  the  right  innominate  vein  on  the  right 
side  of  the  trachea.     (See  anatomy.) 

(  3  )  TrafiS'abdomino'diaphragnwtico'thoracie.  The 
upper  abdominal  wall  having  been  opened,  the  dia- 
phragm may  be  incised  one  inch  to  the  left  of  the 
gastro-esopbagtal  junction,  when  the  vagi  may  be 
observed  with  but  little  difticultv- 
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DIAPHRAGM 


DIAPHRAGMOTOMY—DIAPHRAGMECTOMY 
^DIAPHRAGMORRHAPHY. 

(See  Ricketts,  Surgery  of  ihe  Prostate.  Pancreas,  Diaphragm* 
Spleen,  Thyroid  Gland,  and  HydroccpFiatus,  pp.  73-91,  1904.) 

The  diaphragm  separates  the  thoracic  and  abdominal 
cavities,  so  that  any  of  its  surgical  conditions  must 
necessarily  concern  both,  probably  more  frequently 
that  of  the  abdomen.  However,  it  must  be  included 
as  a  part  of  the  thoracic  cavity.  The  diaphragm  is 
absent  in  amphibians  and  saurians,  so  that  their  pleural 
cavities  are  lined  with  peritoneum.  Mammals  have  a 
diaphragm,  and  while  it  is  more  highly  developed  in 
man,  its  formation  is  not  understood.  As  an  anomaly 
in  man  it  is  occasionally  absent,  and  sometimes  the 
openings  through  which  the  esophagus,  vena  cava  and 
aorta  pass,  vary  in  size,  shape  and  location.  Owing  to 
areolar  tissue,  pleura  upon  the  thoracic,  and  perito- 
neum on  the  abdominal  side,  there  is  a  deficiency  in 
in  the  fibres  of  the  diaphragm  about  the  ensiform  ap- 
pendage and  cartilages  of  the  adjoining  ribs. 

Ectopia  of  the  diaphragm  has  been  reported  by  John 
(1867),  and  organs  are  usually  displaced  when  a  part 
or  all  of  the  diaphragm  is  deficient. 

Surgery  of  the  diaphragni  is  exceedingly  rare,  and 
confined  principally  to  incisions  and  suture,  either  of 
which  may  be  accompanied  by  an  incision  through  the 
abdominal,  or  preferably  and  most  frequently  the 
thoracic  wall,  after  one  or  more  ribs  have  been  re- 
moved. Drainage  is  always  necessary  if  the  wound 
is  infected  at  the  time  or  subsequently  to  the  operation. 

Dr.  John  Young  Brown  has  prokibly  had  as  much 

*  An  illustrated  lecture  delivered  to  llie  students  of  the 
American  Medical  College,  Sl  Louis,  Mo,,  May  12,  1911. 
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experience  with  surgery  of  the  diaphragm  as  any  other 
man.  Cysts  of  the  diaphragm  containing  blood,  pus 
or  senmi.  may  be  due  to  bacteria  or  parasites,  usually 
in  the  thicker  portions  of  the  diaphragm,  and  ma> 
rupture  to  escape  through  the  psoas  muscle.  Some  ot 
these  cases  perplex  the  diagnostician  in  making  a  dif- 
ferential diagnosis  between  diaphragmatic  and  tuber- 
cular disease  of  the  vertebrae, 

Neof^lasius  and  cysts  of  the  diaphragm  have  not 
been  frequently  subjected  to  surgery.  However,  gun- 
shot, stab  and  laceration  wounds  have  been  made  to 
yield  their  disastrous  effects  to  surgical  skill 

Diaphragmotomy  is  done  through  the  abdominal  or 
thoracic  cavity,  with  much  difficulty,  especially  in 
remote  parts,  but  in  the  absence  of  infection  the  dan- 
gers should  not  be  great. 

Indicaiions  for  Diaphragmotomy:  Cysts,  neoplasms, 
hernia,  abscess,  cardiac  manipulation. 

Cysts  of  this  muscle  may  be  of  many  varieties,  para- 
sitic or  otherwise.  They  may  be  opened  anteriorly  or 
posteriorly  through  the  thoracic  cavity,  with  or  without 
drainage,  unless  infected,  and  they  may  also  be  opened 
through  an  incision  in  the  abdominal  wall  with  or 
without  drainage. 

Neoplasms,  malignant  or  non-malignant,  may  de- 
velop within  the  diaphragm.  Usually  oidy  those  non- 
malignant  are  amenable  to  excision,  through  an  incision 
in  the  abdominal  or  thoracic  wall,  with  or  without 
drainage. 

Those  benign  are  tubercular,  angiomata,  lipomata, 
fibromata  or  chondromata,  extending  from  its  perios- 
teal attachments,  and  the  malignant  are  tumors,  sarco- 
mata and  carcinomata.  Ossification  of  the  diaphragm 
has  been  found  in  several  cases. 

Hernia,  congenital  or  acquired,  of  the  lung,  through 
the  diaphragm,  reducible  or  irreducible,  is  rare,  while 
that  of  the  stomach  or  intestines,  or  both,  is  more 
frequent.  Of  several  hundred  reported,  there  were 
but  one  or  two  on  the  right  side.  Its  rare  occurrence 
on  the  right  side  is  due  to  the  relation  of  the  liver  to 
the  diaphragm.  Abdominal  visceral  hernia  of  the 
diaphragm  is  usually  operated  on  from  below,  because 


its  reduction  is  more  easily  acconiplisbetl  in  this  way. 
The  presence  of  adhesions  or  gangrene  of  the  intestinal 
tract  render  this  the  safer  method. 

Cornell  (1825)  reports  a  case  in  which  **aU  of  the 
intestines**  (  ?)  escaped  through  the  diaphragm  into 
the  right  thoracic  ca%*ity.  Hurst  (1827)  recorded  a 
case  in  which  the  stomach  escaped  through  a  rent  in 
the  diaphragm.  Various  degrees  of  hernia  may  exist 
indefinitely  without  being  detected  or  causing  serious 
trouble. 

Hernia  of  the  Diaphragm. — Traumatic  and  acquired. 
T.  C  Little-Jones,  Liverpool.  Liverpool  Medico-Chir- 
urgical  Journal  July,  1909. — *The  author  reports  two 
interesting  cases.  The  first  was  that  of  a  young  man 
who  fell  down  a  flight  of  stairs  and  shattered  a  picture 
glass.  He  sustained  a  wound  about  two  and  one-half 
inches  long  in  his  seventh  left  intercostal  space, 
through  which  a  small  piece  of  omentum  was  pro- 
truding. The  author  removed  the  eighth  rib,  cleaned 
out  the  pleural  cavity  of  a  large  amount  of  blood  and 
glass,  and  found  a  rent  one  and  one-half  inches  in 
length  in  the  diaphragm,  about  half  an  inch  from  the 
pericardium,  through  which  omentum  was  protruding. 
The  omentum  was  ligated  and  removed,  and  the  rent 
in  the  diaphragm  was  sutured.  Despite  a  rather  severe 
attack  of  pneumonia  the  patient  recovered,  and  is  today 
perfectly  well.  The  second  case  occurred  in  a  child  of 
eight,  who  gave  a  history  of  repeated  attacks  of  colic, 
consequent  upon  a  fall  which  had  occurred  eight 
months  before.  An  attack  of  obstruction  inten^ening, 
the  patient  was  operated  ujwn  and  it  was  found  that 
the  omentum  and  parts  of  the  transverse  and  descend- 
ing colon  had  passed  into  the  left  pleural  cavity 
through  a  hole  the  size  of  a  shilling.  Great  difficulty 
was  met  with  in  attempting  to  reduce  the  contents,  but 
this  was  finally  accomplished  when  the  negative  pres- 
sure in  the  pleural  cavity  was  released  by  puncturing 
the  diaphragm  with  a  probe-director.  Nevertheless,  a 
portion  of  the  omentum  was  found  densely  adherent, 
and  the  author  contented  himself  with  closing  the  open- 
ing in   the  diaphragm  with  the  prolapsed  omentum, 


The  patient  seemed  to  do  well  for  two  days,  and^ 
died  from  causes  not  discoverable  at  the  autopsy." 

A  Case  of  Diaphragmatic  Hernia — A,  Bamberger, 
Chicago. — He  reports  this  case  not  only  because  of  the 
rarity  of  diaphragmatic  hernia,  but  also  because  of  the 
abstruse  and  puzzling  symptoms  it  presented. 

**Past  history:  The  patient.  W^  \V.,  a  negro  butler, 
aged  23,  had  had  the  diseases  of  childhood,  gonor- 
rhea several  times,  but  denied  syphiHs,  He  used 
alcohol  and  tobacco  in  moderation,  but  denied  coming 
in  contact  with  lead  in  any  fomt.  He  had  never  had  a 
similar  illness,  and  was  well  up  to  the  onset  of  the 
present  trouble.  Ten  years  previously  he  had  been 
stabbed  in  the  left  seventh  intercostal  space  just  lateral 
to  the  anterior  axillary  line.  The  cut  was  about  two 
inches  long,  through  which  a  mass  looking  like  fat 
(as  he  described  it)  protruded.  The  wound  was 
sutured  under  general  anesthesia  and  an  uneventful 
recovery  followed. 

"Present  trouble:  About  12 :30  a.  m.,  July  24.  1910, 
he  entered  my  service  at  the  Cook  County  Hospital. 
He  gave  the  following  history :  Five  days  previously 
a  sharp  pain  started  on  the  left  side  of  the  alidomen, 
about  two  and  one-half  inches  below  the  costal  arch. 
which  grew  so  severe  that  he  was  unable  to  sleep  that 
night.  He  vomited,  but  had  no  chills  or  fever.  Bowels 
had  been  constipated  since  the  onset  of  the  pain,  and 
resisted  all  cathartics  and  flushings  that  a  physician 
had  administered-  The  pain  in  the  left  side  of  the 
abdomen,  which  had  radiated  to  the  epigastrium,  and 
the  vomiting  and  constipation,  persisted  until  entratice 
to  the  hospital.  On  the  day  before  admittance  to  the 
hospital  he  vomited  a  brownish  material,  which,  as  he 
expressed  it,  looked  like  manure. 

"Examination:  The  patient  walked  into  the  ward, 
but  apparently  had  some  pain.  He  was  well  nour- 
ished. There  was  no  cynosis  or  dyspnea  ;  temperature^ 
99.2  F.,  per  month;  pulse,  64;  respiratigns,  24,  on  ad- 
mittance. The  pupils  were  equal  and  reacted  to  light 
and  accommodation.  There  was  no  rigidity  of  the 
neck  and  no  lead-line  along  the  gums.  The  throat  was 
negative.    The  lungs  expanded  equally  on  both  sides. 


Incss  be^an  pusteriorly  one  hand's  breadth  below 
the  atifjle  of  the  scapula.  There  were  no  abnormal 
paljiatory,  percussion  or  auscultory  findings.  The 
pulse  was  full,  slow  and  regular.  The  heart  was  on 
the  left  side  of  the  chest,  not  enlarged,  and  showed 
no  murmurs.  The  abdomen  was  not  distended,  and 
peristalic  waves  could  not  be  seen  or  auscultated. 
There  was  tympany  all  over.  Some  tenderness  and 
rigidity  were  present  over  the  entire  abdomen,  but 
especially  in  the  region  of  the  appendix.  In  the  right 
anterior  lumbar  region  there  was  an  ovoid  tumor  mass, 
tympanitic  and  tender,  but  not  movable.  Liver  and 
spleen  were  not  palpable.  The  genitalia  were  negative- 
There  was  no  stricture,  prolapse  or  tumor  of  the  rec- 
tum.  Knee-jerks  were  present ;  no  Babtnski  or  ankle- 
clonus.  The  urine  was  amber,  clear;  specific  gravity, 
1,038;  no  albumen,  no  sugar,  no  casts;  leukocytes, 
6250. 

"Course:  Repeated  colonic  flushings  and  '1*2-3' 
enemas  were  given  with  no  results,  and  twelve  hours 
after  admittance  the  patient  was  practically  in  the 
same  condition  as  when  he  entered ;  so  the  diagnosis 
of  intestinal  obstruction  was  made,  the  exact  type  of 
which  was  not  known,  and  an  operation  decided  on. 
Because  of  the  good  conditioji  of  the  patient  and  the 
lack  of  marked  abdominal  symptoms,  some  physicians 
who  saw  the  case  believed  the  condition  to  l>e  an  acute 
catarrhal  appendicitis  with  paralytic  ileus. 

''Operation:  An  incision  was  made  in  the  mid-line 
of  the  abdomen.  The  appendix  was  normal,  but  the 
cecum  and  ascending  coloti  were  markedly  distended. 
The  small  intestine  was  run  through,  but  no  obstruc- 
tion was  found.  The  transverse  colon  was  distended, 
but  the  colon  below  the  splenic  flexure  was  collapsed. 
In  the  lower  border  of  the  diaphragm,  just  to  the  left 
of  the  median  line,  was  a  hole  large  enough  to  admit 
the  finger-tip,  in  which  a  knuckle  of  the  descending 
colon  was  bound  down  so  firmly  by  adhesions  that  it 
was  deemed  safer  to  let  the  obstruction  alone  and  do 
a  lateral  anastomosis  between  the  portion  of  the  colon 
proximal  to  the  obstruction  and  the  sigmoid.  This  was 
done  in  the  usual  way.    A  drainage-tube  was  inserted 


in  the  left  side  of  the  abdomen;  the  peritoneuni  anc 
fascia  were  clnserl  with  continuous  catgut,  and  the 
skin  was  sutured  with  interrupted  silkworm  gut. 

*' Postoperative  history:  For  four  days  after  the 
operation  the  patient  had  a  temperature  of  98,8  to  102 
F,  per  rectum,  and  on  July  30,  five  days  after  the  oper- 
ation, he  had  a  bowel  movement.  He  then  made  an 
uneventful  recovery, 

"The  points  to  be  considered  in  this  case  are: 

"L  The  long  time  (ten  years)  elapsing  between  Uie 
time  of  injury  to  the  diaphragm  and  the  occurrence  of 
the  hernia. 

"2.  The  relatively  few  symptoms  of  intestinal  ob- 
struction  and  its  close  resemblance  to  appendicitis ; 
also  the  good  general  condition  of  the  patient,  which 
is  not  usually  seen  in  intestinal  obstruction ;  and  the 
fact  that  the  patient  recovered  after  being  ill  six  days 
with  an  intestinal  obstniction,  in  which  conditioti  the 
mortality  is  very  high  after  forty-eight  hours*  dura- 
tion." 

Intercostal  diaphragmatic  hernia  is  considered  at 
great  length  by  Gerster,  who  tabulates  thirteen  such 
cases,  including  one  of  his  own.  The  first  case  was 
reported  by  Cloqiiet  (1819). 
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Subf^hrenic  abscess. — Abscess  of  the  diaphragm  niay 
be  primary  or  secondar)%  result  from  liver  or  pulmon- 
ary abscess  or  infections  of  the  pleura,  peritoneum, 
kidney,  appendix,  or  any  bacteria  that*  may  produce 
infection  of  cysts  of  any  character  such  as  echinococcic 
and  other  cysts.  Such  cavities  may  be  opened  and 
drained  through  an  anterior  or  pjosterior  abdominal 
incision. 

History  (Roth),  **For  a  complete  history  of  the 
literature  of  subphrenic  abscess,  the  writer  begs  to 
refer  to  Piqtiand's  very  excellent  contribution,  which 
is  basetl  upon  all  the  cases  reported  in  literature  up  to 
a  very  recent  date.  He  divides  the  history  of  sub- 
phrenic abscess  into  three  periods,  the  first  one  extend- 
ing from  the  beginning  of  the  eighteenth  century  until 
1845,  During  this  period  are  found  scattered  reports 
of  subphrenic  abscesses  discovered  on  autopsy. 

"The  neji't  period  is  the  one  during  which  a  diag- 
nosis was  made  during  life;  this  was  first  done  by 
Barlow,  who  wrote  upon  the  differential  diagnosis  of 
subphrenic  abscess  and  purulent  pleuritic  exudates* 
The  next  report  was  tnade  thirty-two  years  later  hy 
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Eisenkihr.  In  1879  appeared  the  classical  paper  by 
Ley  den,  in  which  a  very  clear  account  is  given  of  the 
conditions  desisrnated  by  him  as  pyopneumothorax 
subphrenicus.  This  was  followed  by  a  goodly  number 
of  other  publications. 

*'Thc  third,  or  the  period  of  surgical  intervention, 
begins  in  1890,  with  the  memoire  of  Delxive  et  Red- 
mond, describing  a  case  in  w^hich  a  diagnosis  was  made 
in  advance  of  incision  and  drainage.  In  1891  Novack 
published  a  work  on  the  p>athologtcal  diagnosis  and 
treatment  of  subjjhrenic  abscess.  In  1S1?3  Mason  re- 
ported two  new  cases  and  reviewed  previous  works 
on  the  subject ;  this  probably  being  thb  first  American 
report.  In  1894  appeared  Maydl's  excellent  mono- 
graph, which  justly  merits  a  prominent  place  in  the 
history  of  our  subject.  He  reported  a  ntimber  of  per- 
sonal observations,  and  collected  from  the  literature 
179  cases  which  served  as  the  basis  of  a  very  remark- 
able anatomical  and  clinical  study  from  a  surgical 
standi>oint.  During  the  same  year  apjiearcd  a  mono- 
graph by  Langenbuch.  In  1895  Sachs  published  an 
article  based  ufjon  a  study  of  forty-one  cases  of  sub- 
phrenic abscess  of  appendiceal  and  perirenal  origin. 
In  1896  Beck  read  a  paper  advocating  the  transpleuro- 
diaphragmatic  incision  of  subphrenic  abscess,  a  pro- 
cedure advocated  also  by  Trojanow.  Lauenstein,  and  in 
1897  by  Finkelstein,  whose  thesis  was  the  most 
complete  work  published  up  to  that  time,  as  it  was 
based  upon  252  collected  observations.  In  1900 
Fenwick  published  a  paper  upon  subphrenic  abscess 
of  gastric  origin,  and  Weber  reported  nine  cases  of 
appendiceal  origin  from  Sonnenburg  s  clinic.  In  1901 
Elsberg  reported  two  cases,  secondary  to  appendicitis, 
and  collected  seventy-one  published  up  to  that  year. 
basing  his  analysis  ujjon  seventy-three  cases.  In  1902 
Lejars  reported  a  number  of  cases  and  gave  minute 
therapeutic  indications  and  routes  of  access  in  each 
variety.  In  1905  Ferutz  studied  208  cases  which  he 
was  able  to  collect  from  the  literature  since  the  publi- 
cation of  Maydl's  monograph.  During  this  same 
period  appeared  (iruncisen's  report  of  sixty  cases 
operated  uj»on  by  Korte  in  ten  years.    Itv  \9Q^  tJv&^x\- 
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drath  adtled  thirty-three  cases  of  appendicular  ongm. 
incUiding  five  of  his  own,  to  those  studied  by  Elsberg. 
A  very  interesting  contribution  upon  the  subject  is 
from  the  pen  of  Barnard.  The  next  publication  of 
importance,  from  which  the  writer  will  freely  quote, 
is  the  one  by  Piquand  referred  to  previously.  It  is 
based  upon  the  analysis  of  890  cases  collected  from 
the  literature,  the  majority  of  which  have  been  re- 
ported during  the  last  ten  years. 

"Etiology  (Roth). — A  subphrenic  abscess  may  oc- 
cur at  any  age  and  in  either  sex,  and  is  almost  always 
secondary  to  a  perforation  or  inflammation  of  some 
intra-abdominal  organ.  The  largest  number  are  sec- 
ondary to  perforations  of  gastric  or  duodenal  ulcers. 
Appendicitis  is  the  next  frequent  cause, 

"It  is  difficult  to  describe  the  course  of  the  infection 
in  this  case-  It  may  have  resulted  from  the  diffuse 
peritonitis  which  became  localized  in  the  left  sub- 
|vhrenic  space.  In  relating  the  history  to  Dr,  Francis 
Huber  he  suggested  the  possibility  of  a  splenic  infarct 
which  terminated  in  the  abscess  and  wWch  was  origi- 
nally due  to  the  appendiceal  infection.  The  sudden 
onset  of  the  chills,  with  the  marked  intermissions  in 
the  temperature  a  few  days  before  the  operation, 
would  lead  one  to  assiune  that  such  a  course  was 
possible.  The  most  important  channels  by  w*hich  in- 
fection of  the  subphrenic  space  occurs  are  the  lym- 
phatic and  blood  vessels,  the  subperitoneal  cellular 
tissue,  and  the  peritoneum.  Elsberg  states  that  a  sub- 
phrenic abscess  secondary  to  appendicitis  occurs  in 
the  following  three  w^ays: 

'*!.  As  a  localization  in  the  right  or  left  subphrenic 
region  of  a  general  systemic  infection — the  infectious 
agents  being  carried  to  the  subphrenic  region  by  the 
blood  current. 

"2.  As  a  localized  abscess  formation  in  the  right  or 
left  subphrenic  region  of  a  general  purulent  peritonitis 
with  foci  of  suppuration  in  various  parts  of  the  ab- 
dominal cavity.  This  variety  is  infrequent,  as  the 
patients  generally  die  before  encapsulation  of  the 
abscess  can  occur. 

'*3.  As  a  local  process  Vi"^  dxt^veTfLlenstoa,  or  through 
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the  lymph  channels  from  disease  in  or  around  the  ver- 
miform appendix.    This  is  the  most  frequent  variety. 

**In  a  number  of  cases  the  left-sided  subphrenic 
abscess  was  undoubtedly  a  part  of  a  general  peritonitis, 
while  in  others  the  infection  spread  from  the  pelvis 
along  the  peritoneal  surface.  Most  of  the  abscesses 
secondary  to  diseases  of  the  uterus  and  appendages 
resulted  from  infection  by  way  of  the  blood;  a  few 
were  the  result  of  a  general  peritonitis  which  localized 
in  the  pelvis  and  subphrenic  space. 

"The  abscess  may  occupy  only  a  small  part  of  the 
subphrenic  space.  It  may  contain  pus,  or  pus  and  gas, 
var}'ing  in  amount  and  kind.  The  pus  is  usually  very 
fetid,  and  if  secondary  to  disease  of  the  liver  or  bile 
tract  is  brown  or  chocolate  colored:  it  may  contain 
blood-clots,  liver-cells,  echinococcus-cysts,  or  even 
biliary  calculi.  The  pus*  in  cases  secondary  to  appen- 
dicitis, is  usually  fetid,  thick*  and  may  contain  sloughs* 
In  those  due  to  stomach  or  duodenal  perforation  it 
may  be  foul  and  sour,  and  may  be  mixed  with  stomach 
contents.  In  tubercular  cases  the  pus  is  usually  odor- 
less and  cheesy.  The  gas  is  derived  either  from  gas- 
forming  bacteria  or  from  some  hollow  viscus ;  in  case 
of  perforation  into  the  lung  it  may  be  of  pulmonary 
origin.  Gas  was  present  in  more  than  twenty-five  per 
cent  of  the  cases  collected  by  Piquand.  Various  bac- 
teria have  been  found  in  the  pus,  but  the  bacillus  coli 
communis,  streptococcus  and  staphylococcus  are  the 
most  important. 

^'SymptoiHs  (Roth). — The  onset  of  a  subphrenic 
abscess  may  be  either  acute  or  more  insidious.  In 
some  cases  the  symptoms  develop  very  slowly.  Fol- 
lowing an  attack  of  abdominal  pain  suggestive  of  a 
subacute  perforation  of  a  gastric  or  duodenal  iilcer. 
there  develops  pain  in  the  upper  part  of  the  abdomen 
with  distension  and  a  rapid  pulse.  The  temperature 
remains  high,  or,  having  been  normal,  it  rises  again 
and  runs  a  remittent  or  intermittent  course.  The  rise 
in  the  temperature  may  be  preceded  by  a  chill,  vomit- 
ing, or  nausea.  Or»  several  days  after  an  operation  for 
a  perforating  gastric  or  duodenal  ulcer,  while  the 
patient    is   apparently    improving   and    the   wouwA  vs 
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healing,  the  temperature  and  pulse  begin  to  rise,  and 
ihere  is  loss  of  weight  and  strength,  with  nausea  and 
anorexia.  There  may  be  pain  in  the  region  of  the 
shoulder.  In  cases  secondary  to  lesions  of  the  Hver 
and  biliary  passages  there  may  be  a  history  of  chole- 
hlhiasis,  hepatitis,  or  cholangitis,  and  the  skin  may 
have  an  icteric  hue.  In  cases  secondary  to  a  pancreatic 
lesion  the  symptoms  are  very  acute,  and  resemble  those 
of  an  acute  i>erforaiive  peritonitis  of  the  upper  ab- 
domen. 

** Speaking  of  siiljphrenic  abscess  secondary  to  ap- 
pendicitis, Eisendrath  distinguishes  three  modes  of 
onset.  In  cases  with  an  acute  onset  the  symptoms  of 
subphrenic  abscess  appear  with  the  onset  of  appendi- 
citis or  a  few  days  after.  The  temperature  remains 
high,  and  is  associated  with  symptoms  of  sepsis.  There 
may  or  may  not  be  pain  in  the  right  hypochondrium. 
In  the  subacute  variety;  about  from  eight  to  twenty-one 
days  after  operation,  the  temperature  rises  again  and 
rtrmains  high  or  becomes  remittent  in  type.  Emacia- 
tion and  weakness  become  very  marked ;  anemia,  ano- 
rexia, a  rapid  pulse- rale,  and  all  signs  of  sepsis  are 
very*  evident.  In  some  cases  the  symptoms  appear 
months  after  an  operation  for.  or  a  diagnosis  of» 
appendicitis.  Symptoms  of  a  chronic  sepsis  develop, 
which  can  only  be  attributed  to  some  obscure  focus. 

"Associated  with  a  high  temperature  and  a  rapid 
pulse-rate,  there  is  hyperlcucocytosis.  Rapid  loss  of 
weight  and  strength,  with  a  high  temfierature.  may  be 
the  only  symp)toms  presenL  Pain  may  be  absent 
throughout  the  illness;  if  present,  it  varies  in  intensity, 
character  and  location,  and  is  usually  in  the  hypochon- 
driac or  epigastric  region.  In  the  retroperitoneal  va- 
riety it  is  most  marked  in  the  lumbar  region.  With 
the  onset  of  pleuritic  comjdications  there  is  pain  in 
the  side  of  the  chest,  dyspnea  and  cough,  which  may 
be  preceded  by  a  chill  and  followed  by  ex[>ecioraiion. 
When  the  abscess  ruptures  into  the  lung  there  is  a 
marked  cou^h  with  expectoration  of  large  quantities 
of  fetid  pus.  which  may  be  bile-stained  and  at  times 
contains  echinococcus-cysts  or  liver-cells.  Sudden 
ruptures  oi  \bt  kV»sc^ss»  m\ci  \V\^  \\<i^  i^\e\iTa  is  fortun- 


ately  very  rare,  but  when  tt  does  occur  is  quickly 
followed  by  marked  dyspnea,  collapse,  and  death.  The 
onset  of  pericardial  complications  is  marked  by  sudden 
precordial  pain  and  other  cardinal  symptoms  of  peri- 
carditis. Rupture  into  the  general  peritoneum  is  fol- 
lowed by  the  clinical  picture  of  a  general  peritonitis. 

**Physicai  signs  {  Roth  ). — The  diagnosis  depends,  at 
times,  upon  j>hysical  signs  which  vary  according  to  the 
presence  or  absence  of  gas  in  the  abscess,  and  whether 
or  not  there  are  thoracic  complications  present.  Phy- 
sical signs  may  not  develop  until  very  late,  or,  with 
small  abscesses,  may  be  entirely  wanting.  The  pres* 
ence  of  pleuritic  exudates  or  pulmonary  complications 
makes  a  diagnosis  at  times  very  difficult.  With  an 
abscess  low^  down  or  superficial  there  may  be  bulging 
and  rigidity  in  the  epigastric  or  hypochondriac  regions. 
If  the  abscess  is  superticial  there  may  lje  localized 
edema  of  the  skin  and  dilatation  of  the  cutaneous 
veins.  Redness  of  the  skin  is  extremely  rare,  Ten- 
deniess  may  be  present  over  the  most  prominent  part 
of  the  abscess,  but  is  most  likely  to  l>e  found  with  a 
retroperitoneal  abscess  in  which  there  may  also  be 
bulging  in  the  lumbar  region.  Rigidity  and  promi- 
nence of  the  costal  margins  and  bulging  of  the  inter- 
costal spaces,  with  local  edema,  may  be  present  with  a 
large  subphrenic  abscess.  If  a  large  amount  of  pus 
is  present,  the  liver  is  markedly  displaced  downward. 
In  cases  without  the  presence  of  gas  there  is  an  area 
of  dullness  or  flatness  in  or  about  the  mid-axillary 
line,  which  is  continuous  with  liver  dullness  and  has  a 
convex  upper  border,  if  the  abscess  is  on  the  left  side 
the  area  of  dullness  is  in  the  lower  part  of  the  chest 
or  in  the  epigastric  region.  If  the  abscess  contains 
gas,  and  the  patient  is  examined  in  the  sitting  posture* 
there  is  an  area  of  tympany  above  the  area  of  dullness. 
Above  the  tympanitic  area  there  are  normal  resonance 
and  vesicular  breath-sounds.  The  lowest  of  the  three 
zones  is  tlat  and  is  due  to  the  presence  of  pii-S.  In  this 
area  breath  sounds  and  vocal  fremitus  is  usually  ab- 
sent. If  the  abscess  is  large,  succussion  sound  and  the 
coin  phenomenon  might  be  demonstratetl  The  pres- 
ence of  a  pleuritic  exudate  alters  the  above  signs  and 
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thtre  are  four  dififereni  zones,  The  uppermost  corre- 
sponds to  Tiornial  lung,  the  next  is  a  zone  of  flatness, 
due  to  the  fluid  in  the  pleura.  Then  corner  an  area 
of  tympany  corresponding  to  the  gas  in  the  ahscess, 
and  the  lowest  is  a  zone  of  flatness  due  to  the  presence 
of  pus.  The  upper  level  of  dullness  of  a  large  pleuritic 
effusion  curves  downward  or  is  horizontal.  The  pres- 
ence of  a  large  quantity  of  gas  might  suggest  a  pyo- 
pneumothorax. But  after  all,  the  diagnosis  in  all  cases 
must  be  verified  by  the  examination  of  the  chest  with 
an  exploring  needle  of  fair  size  and  good  length.  A» 
a  rule,  the  most  sensitive  part  of  the  dull  area  is 
selected  for  the  introduction  of  the  needle;  repeated 
introduction  may  be  necessary,  for  the  pus  is  often 
thick.  In  fact,  this  procedure  is  at  times  the  only 
means  by  which  we  can  arrive  at  a  [)ositive  diagnosis; 
but  even  this  may  fail  if  the  abscess  be  small,  as  in 
case  iii,  in  which  the  entire  hepatic  area  was  repeatedly 
punctured  without  obtaining  pus.  Again  the  needJc 
may  withdraw  oidy  a  small  quantity  of  serum  from  a 
pleurisy  complicating  a  small  abscess,  as  happened  in 
the  above  case,  if  the  pus  in  a  complicating  empyema 
is  of  the  same  character  as  that  in  the  abscess,  explor- 
atory puncture  may  not  be  conclusive.  Several  con- 
secutive punctures  may  reveal  fluid  of  different  char- 
acter. If  the  aspired  fluid  is  fetid,  or  if  gas  escapes 
with  it,  it  will  point  to  a  subphrenic  abscess,  especially 
if  aspiration  at  a  higher  level  shows  serum  or  pus  of 
a  different  character.  Exploratory  puncture  in  the 
presence  of  pus  is  looked  upon  by  some  surgeons  as  a 
dangerous  procedure;  therefore,  if  pus  is  aspirated  the 
puncture  should  be  followed  by  immediate  operation 
to  prevent  the  development  of  a  phlegmon  from  leak- 
age of  pus  along  the  needle  track, 

'"Differential  diagnosis  (Roth). — In  the  diagnosis  of 
sub])hrenic  abscess  a  history  of  preceding  tnira- 
abdoniinal  or  pelvic  lesions  is  of  paramount  impor- 
tance. In  the  absence  of  such  a  history  a  diagnosis  is 
very  difticult.  If  the  patient  is  seen  in  an  advanced 
stage  of  the  disease.  \vh«n  a  painful  bulging  area  is 
found  in  the  epigastric,  hypcHrhondriac,  or  lumbar 
regions,  the  diagnosis  is  readily  made.     But  the  diag- 


nosis  should  be  made  as  early  as  possible  and  before 
thoracic  or  any  other  complications  have  developed.. 
All  means  of  diagnosis  should  be  exhausted,  including 
the  X-rays,  which  might  demonstrate  a  marked  eleva- 
tion of  the  paralyzed  diaphragm.  The  most  important 
conditions,  from  which  a  subphrenic  abscess  must  be 
differentiated,  are  pleuritic  exudates,  which  so  fre- 
quently complicate  the  disease.  The  history  of  a  pre- 
ceding pneumonia  favors  pleurisy,  empyema,  abscess 
of  the  lung  or  pyopneumothorax  rather  than  a  sub- 
phrenic abscess.  The  presence  of  gas  produces  three 
different  zones  on  percussion  and  readily  suggests 
subphrenic  abscess  with  a  complicating  pleuritic  exu- 
date. Aspiration  of  clear  serum  from  a  patient  who 
IS  septic  points  rather  to  subphrenic  abscess  than  to 
pleurisy  with  effusion.  If  a  complicating  empyema 
contains  fetid  pus,  only  an  operation  may  determine 
the  presence  of  the. subphrenic  abscess.  The  presence 
in  the  aspirated  pus  of  bile,  contents  of  the  alimentary 
canal,  liver  cells,  echinococci,  favors  a  diagnosis  of 
subphrenic  abscess.  The  presence  of  the  colon  bacillus 
is  also  suggestive.  A  subphrenic  abscess  situated  low 
down  in  the  anterior  part  of  the  chest  may  simulate 
abscess  of  the  liver,  hydatids  or  cholecystitis. 

"Complications  (Roth). — The  complications  of  sub- 
phrenic abscess  result  from  hematogenous  infection  or 
from  the  extension  of  inflammation  in  the  retroperi- 
toneal or  retropleural  tissues.  They  are  mainly 
thoracic,  because  of  the  lesser  resistance  of  the  pleura 
and  pericardium,  and  probably  also  on  account  of  the 
direction  of  the  lymph  stream.  Pleuritic  complications 
occurred  in  twenty-two  per  cent,  of  the  cases  collected 
by  Piquand.  Perforation  of  the  diaphragm  results 
from  a  long  continued  or  virulent  infection.  The  pleu- 
ritic exudate  may  be  serous,  serofibrinous,  or  purulent, 
it  may  be  encapsulated  or  not,  and  occasionally  it  is 
bilateral.  Of  191  cases  secondary  to  appendicitis, 
thirty  per  cent,  had  a  pleuritic  involvement.  Rupture 
of  the  abscess  into  the  free  pleura  is  fortunately  rare. 
Usually  the  pulmonary  and  diaphragmatic  pleura  are 
adherent,  and  if  perforation  of  the  diaphragm  does 
occur,   the   abscess   ruptures   directly   into   the   lung, 
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causing  pneumonia,  abscess,  or  gangrene,  or  the  pus 
,may  be  evacuated  by  way  of  the  bronchi.  Pericarditis 
with  serous  or  purulent  exudate  may  occur  with  or 
without  perforation  of  the  abscess.  Occasionally  a 
subphrenic  abscess  ruptures  into  the  peritoneal  cavity 
or  into  some  part  of  the  digestive  tract.  Perforation 
of  the  skin  has  been  extremely  rare. 
''Conclusions  (Roth) : 

1.  '*A  subphrenic  abscess  is,  in  a  great  majority  of 
cases,  secondary  to  a  perforation  or  inflammation  of 
some  intra-abdominal  organ;  occasionally  it  results 
from  injuries  of  the  thorax  or  upper  abdomen,  and 
very  rarely  from  a  primary  infection  of  the  sub- 
phrenic space. 

2.  *'The  abscess  vtay  be  extra-peritoneal,  but  the 
majority  are  intra-peritoneal.  More  than  half  of  the 
subphrenic  abscesses,  secondary  to  appendicitis,  are 
intra-peritoneal. 

3.  ''A  subphrenic  abscess,  secondary  to  perforation 
of  a  gastric  ulcer,  usually  occurs  on  the  left  side  of  the 
suspensory  ligament,  while  an  abscess  secondary  to 
lesions  of  the  liver  or  appendix  is  usually  on  the  right 
side. 

4.  "The  most  important  routes  by  which  infection 
spreads  to  the  subphrenic  space  are  the  lymphatic  and 
blood-vessels,  the  subperitoneal  tissue  and  the  peri- 
toneum. 

5.  "Gas  is  found  in  about  twenty-five  per  cent,  of 
the  cases,  and  of  the  bacteria  present  in  the  pus  the 
bacillus  coli  communis,  the  streptococcus  and  staphy- 
lococcus arc  the  most  important. 

6.  "The  complications  of  subphrenic  abscess  are 
princi])ally  thoracic,  namely,  pleurisy  with  effusion, 
e!nj)ycma.  pneumonia,  abscess  of  the  lung,  and  peri- 
carditis. 

7.  "The  onset  of  sub])hrenic  abscess  may  be  either 
acute  or  insidious.  Rapid  loss  of  weight  and  strength 
witli  a  high  temperature,  remittent  or  intermittent  in 
character,  may  be  the  only  symj)toms  present. 

8.  "Physical  sicjns  develoj)  late  and  vary  according 
to  the  presence  or  absence  of  gas  with  the  pus.    These 


are  at  times  very  characteristic  and  may  enable  one 
to  make  a  correct  diagnosis. 

9.  ''Exploratory  puncture  of  the  chest  is  of  the 
utmost  importance.  It  may  be  the  only  means  by 
which  a  diagnosis  can  be  made  before  operation. 

10.  ''In  making  a  diagnosis  of  subphrenic  abscess,  a 
history  of  a  preceding  intra-abdominal  or  pelvic  dis- 
ease is  very  valuable.  If  all  other  diagnostic  means 
fail,  exploratory  incision  should  be  resorted  to. 

11.  "Most  patients  who  are  not  operated  upon  die 
from  sepsis  or  sudden  perforation  into  the  pleura, 
pericardium  or  peritoneum.  The  majority  can  be  re- 
duced only  by  early  diagnosis  and  appropriate  treat- 
ment. 

12.  "The  proper  treatment  is  by  incision  and  drain- 
age, the  site  of  the  incision  depending  upon  the  loca- 
tion of  the  abscess.  If  the  abscess  is  low  down  in  the 
epigastric  or  hypochondriac  regions  it  is  most  readily 
reached  through  an  incision  in  the  median  line  or  one 
below  and  parallel  with  the  costal  margin.  Retroperi- 
toneal abscesses  can  be  opened  through  a  lumbar 
incision.  An  abscess  higher  up  in  the  chest  is  best 
treated  by  transpleurodiaphragmatic  thoracotomy,  or, 
better  still,  by  Elsberg's  subpleurodiaphragmatic  thora- 
cotomy. Occasionally  a  combination  of  these  methods 
is  necessary." 

Incisions  through  the  diaphragm  are  sometimes  made 
to  permit  the  heart  to  be  grasped  by  the  hand  through 
the  abdominal  cavity  for  the  purpose  of  cardiac  stimu- 
lation. If  successful,  such  wounds  should  be  closed 
by  silk  or  linen  suture.  (See  Ricketts'  Cardiac  Stimu- 
lation by  Digital  Manipulation,  Trans.  Surg.  Sect. 
Amer.  Med.  Association,  pp.  504-535,  1906.) 
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DlAPHRAdMECTOMY, 

The  complete  and  successful  remoz*aJ  of  the  din- 
phragm  (while  possible  in  man),  has  not  been  done, 
and  |)robably  will  never  be  necessary.  Its  partial  re- 
moval, however,  i.s  (lenianded  when  the  removal  of 
certain  forms  of  neoplasms  and  gangrenous  tissue  is 
necessary,  because  it  has  been  {lemonst rated  that  gan- 
grene can  be  dealt  with  successfully.  Friedrick  ffC- 
cords  such  a  case  in  which  he  removed  1*^  centimeters 
of  the  diaphragm  overlying  the  liver,  with  recovery. 

In  the  absence  of  htfectiou,  drainage  will  not  be 
necessary:  when  infected,  drainage  should  be  ample 
through  both  the  thoracic  and  peritoneal  cavities. 

DlAl'liRAGMORRHArnV, 

Diaphragmorrhaphy  is  done  for  incisions^  punc- 
tures, lacerations  and  ruptures,  accidental  or  inten- 
tionaL  It  is  more  easily  accomj^lished  through  an  in- 
cision in  the  thoracic  wall,  ihoiigh  it  may  be  done 
through  one  in  the  abdominal  wall,  depending  upon 
the  position  of  the  rent.  Drainage  is  probably  neces- 
sary in  the  majority  of  cases,  and  oftener  through 
the  thoracic  cavity. 

Indications  for  diaphragmorrhaphy — incisions,  lace- 
rations, punctures  and  rupture, 

Incisions  for  any  pur|)ose  may  or  may  not  require 
suture,  depending  upon  their  size,  location  antl  purpose, 
infection  of  the  pleural  cavity, 
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Lacerations  are  usually  due  to  injury,  short,  long, 
irregular  or  linear  in  shape,  and  extend  in  any  direc- 
tion. They  usually  result  from  falling  aloft,  upon  the 
buttocks,  causing  the  abdominal  viscera  and  lungs  to 
exert  their  force  in  all  directions ;  but  they  may,  how- 
ever, result  from  force  applied  in  any  direction  upon 
the  chest,  fracture  of  ribs  or  cartilages,  or  pathological 
lesions. 

Punctures  may  be  smooth  or  irregular,  single  or 
multiple,  aseptic  or  septic,  or  simple  or  complicated, 
and  in  any  part  of  the  muscle.  They  may  or  may  not 
require  suture,  depending  upon  their  extent  and  loca- 
tion. They  may  be  produced  by  a  sharp  instrument 
or  knife,  or  as  the  result  of  a  gunshot  wound.  A  knife 
injury  usually  bleeds  more  freely  because  of  the  sharp 
edges  it  produces. 

PUNCTURES. 

Nieto,  M. :  Heridas  del  diaf  ragma.  Rev.  med.  d.  Uruguay, 
Montevideo,  vi,  387-390,  1903. 

Cipalun.  G.  G. :  Le  ferite  del  diaframma.  Med.  ital., 
Napoli,  ii,  624,  1904. 

Leonard!,  A.:  Ferita  del  diaframma.  Policlin.,  Roma,  xii, 
sez.  prat.,  303-308.  1905. 

Rossi,  B. :  Contributo  alia  cura  delle  ferite  diaframma. 
Gazz.  d.  Clin.  Chir.,  Milano,  xiii.  329.  402,  1905. 

Bellini,  A. :  Sulla  cura  dell  ferite  del  diaframma.  Gazz.  d. 
osp.,  Milano,  xxix.  1450,  1908. 

Bucci,  F.  P.:  Contributo  alia  delle  ferite  toraco-diafram- 
matiche.    Clin.  Chir..  Milano.  xvi,  920-966,  1908. 

Stewart,  F.  T. :  Stab  wound  of  the  diaphragm.  Ann.  Surg., 
Phila.,  xlvii,  633-635,  1908. 

Francesco,  C. :  Le  ferite  semplici  e  complicate  del  diafram- 
ma pe  arma  da  punta  e  taglio  in  rapporto  alia  meta  sinistra 
del  torace.  Gazz.  intcrnaz.  di  med.,  Napoli,  xii,  205,  221,  254, 
261,  1909. 

Stab  zcoimds. — Magula  reports  his  experience  with 
operative  treatment  in  sixty-one  cases  of  stab-wounds 
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of  the  diaphragm  at  St.  Petersburg.  He  has  been  able 
to  find  only  129  similar  cases  on  record.  Only  twenty- 
five  of  his  cases  were  without  concomitant  injury  of 
other  internal  organs.  The  wound  in  the  diaphragm 
was  not  diagnosed  in  41  per  cent,  of  the  cases;  in  9.7 
per  cent,  the  stab  had  been  received  in  the  fourth  and 
fifth  interspace.  The  danger  of  diaphragmatic  hernia 
is  so  great,  as  also  the  possibility  of  unsuspected  injury 
of  other  organs,  that  expectant  treatment  is  contra- 
indicated.  In  case  it  proves  impossible  to  suture  the 
wound  in  the  diaphragm,  the  lips  of  the  wound  may  be 
sutured  to  the  costal  pleura  as  Frey  has  suggested. 
This  prevents  hernia  and  also  danger  of  secondary 
infection  of  the  pleural  cavity. 

STAB  WOUNDS. 

Lambret,  O. :  Les  plaies  du  diaphragme  a  gauche.  Echo 
med.  du  nord,  Lille,  vi,  29-34,  1902. 

Balas,  D. :  Infected  wound  of  the  thorax  perforating  the 
diaphragm.     Orvosi  hctil,  Buda4)est,  xlviii,  663,  1904. 

Hay  ward,  W.  D. :  Wound  of  the  diaphragm  by  a  wild 
boar.    Indian  M.  Gaz.,  Calcutta,  xxxix,  292,  1904. 

Brown,  I.  Y. :  The  diagnosis  and  surgical  treatment  of 
injuries  to  the  diaphragm.  Tr.  Am.  Ass.  Obst.  &  Gynec,  1906, 
N.  v..  xix,  1-12,  1  pi.,  1907. 

Mort'Ui,  E. :  La  via  transplcurale  e  laparotomica  nella  cura 
dellc  losioni  violenti  diaframmatiche.  Clin.  Chir.  Milano,  xiv, 
1193-1225,  1906. 

Brown,  J.  Y. :  The  diagnostic  and  surgical  treatment  of 
injuries  to  the  diaphragm.  Am.  J.  Obst.,  N.  Y.,  liv,  577-585, 
1  pi..  1906. 

Kirchncr.  \\'.  C.  G. :  Injuries  to  the  diaphragm.  Interstate 
M.  J.,   St.  Louis,  xiii,  639-647,  1906. 

Sinakevich,  N.  A. :  Surgical  treatment  of  wounds  of  the 
diaphragm.  Russk.  Chir.  Arch.,  St.  Petcrsb.,  xxi,  233-240, 
1906. 

Pravdolvuhoff,  V.  V.:  Wounds  of  the  diaphragm.  Khir- 
urgia.  Mosk.,  xxiii,  405-417,  1908. 

Bruwn,  J.  v.:  The  importance  of  early  diagnosis  and 
prompt  surgical  treatment  of  injuries  to  the  diaphragm.  111. 
i\L  J.,  Sprin-tield,  xiv,  22-31,  1908. 

Ruptures  may  be  due  to  injury  or  disease,  and  of 
little  or  much  consequence.  Usually  serious,  because 
of  protrusion  of  abdominal  or  thoracic  viscera.  They 
may  occur  while  the  patient  is  in  recumbent  position 
from  some  debililatinor  condition  for  several  months, 
or  result  from  quick  or  violent  motion.  Xo  doubt 
some  of  the  small  ruptures  will  repair  themselves,  and 
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the  propriety  of  suturing  all  ruptures  may  be  ques- 
tioned. However,  the  patient  should  be  given  the 
benefit  of  the  doubt,  with  exploration  in  all  cases. 

The  post-operative  treatment  of  the  various  opera- 
tions upon  the  diaphragm  is  the  same.  Incisions  and 
suturing  for  any  cause  may  be  done  through  the 
pleural  or  peritoneal  cavity,  with  or  without  drainage, 
unless  there  is  primary  or  secondary  infection.  Then 
drainage  should  be  given  exit  at  the  lowest  point  for 
gravity.  When  the  pleural  cavfty  is  opened  sometimes 
gauze  packing  may  accomplish  this  through  the  pri- 
mary opening  without  the  secondary  opening. 

Dressings  should  not  be  changed  for  several  days, 
but  if  septic  they  should  be  removed  daily.  The  re- 
cumbent position  should  be  maintained  for  several 
days,  and  shallow  respiration  practiced,  that  the  dia- 
phragm may  not  be  forced  downward ;  coughing, 
sneezing,  vomiting,  and  sudden  change  of  body  posi- 
tion should  not  occur  for  this  reason. 

RUPTURE. 

Gutierrez,  Q. :   An.  San.  mil.,  Buenos  Aires,  v,  628-631, 1903. 
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die  Med.,  Rouen,  xviii,  496-499,  1903. 

Roughton.  J.  P. :     Brit.  M.  J.,  Lond.,  ii,  1817,  1906. 

Roughton,  J.  P. :    Tr.  Clin.  Soc„  Lond.,  xl,  44-46,  1907. 

Mentler,  B. :  Rupture  of  the  diaphragm  with  prolapse  of 
the  stomach,  spleen  and  bile  duct.  Allatorvosi  lapok,  Buda- 
pest. XXX,  352,  1907. 

Hodges.  J.  E. :    Texas  State  J.  M.,  Fort  Worth,  ii,  232. 1907. 

Telford,  K.  D. :     Med.  Chron.,  Manchester,  1,  11,  1909-10. 

GENER.\L    SURGERY. 

Rickctts,  B.  Merrill :  Surgery  of  prostate  pancreas  and  dia- 
phragm. Cincin.  Lancet-Clinic,  n.  s.  xlix,  369-376,  399-405, 
431-434,  1902. 

Ricketts.  B.  M. :  Surgcrv  of  the  diaphragm.  Virginia  M. 
Semi-Month.  Richmond,  vii'i,  87-90,  1903-4.  ^ 

Lenormant,  G. :  Du-  traitemcnt  operatoire  des  plaies  du 
diaphragme.    Rev.  de  Chir.,  Par.,  xxiii,  617-640,  1903. 

Rena,  D. :  Beitrag  zur  Behandlung  der  Zwerchfellverlet- 
zungen.  Deutsche  med.  Wchnschr.,  Leipz.  u.  Berl.,  xxx,  882, 
1904. 

Suter.  F.  A. :  Ucbcr  die  operative  Behandlung  von  Zwerch- 
fellwunden.    Beitr.  z.  kiln.  Chir.,  Tubing.,  xlvii,  403-406,  1905. 

Suter,  F.  A. :  Ueber  die  operative  Behandlung  von  Zwerch- 
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CHAPTER  XVIII. 


SURGERY  OF   THE   MEDIASTINUM   OTHER 

THAN  FOR  INJURY  AND  DISEASE  OF 

THE  CARDIOVASCULAR  SYSTEM.* 

Mediastinal,  next  to  cardio-aortic  surgery,  is  the 
most  recent  of  any  applied  to  the  thorax  and  its  vis- 
cera. This  has  been  due  to  pneumothorax  resulting 
from  exposing  the  space  directly  or  indirectly  to 
atmospheric  pressure,  but  now  that  ways  and  means 
have  been  devised  to  overcome  this  condition,  any  one 
or  all  of  its  four  divisions  may  be  exposed  at  the  same 
time  with  comparative  safety. 

The  cavity  being  formed  by  the  soft  structures  of 
the  neck  above,  the  diaphragm  below,  sternum  in  front, 
vertebrae  behind,  and  visceral  pleurae  and  pericardium 
laterally,  together  with  the  cardio-aortic  system,  esoph- 
agus, pneumogastric  nerves,  superior  vena  cava,  thor- 
acic duct,  thymus  and  bronchial  glands  contained 
within  it,  render  it  a  most  frequent  locality  for  disease 
and  injury. 

The  relations  of  the  spaces,  in  the  absence  of  injury 
or  disease,  are  not  constant,  because  they  are  many 
times  embryologically  defective.  With  all  forms  of 
neoplasms  the  relations  are  more  or  less  varied,  while 
the  presence  of  fluids,  such  as  pus,  serum,  blood  and 
chyle,  only  temporarily  change  the  relations.  This  is 
demonstrated  by  their  return  to  normal  after  their 
withdrawal. 

Neoplasms,  however,  possess  adhesions  which  may 
cause  the  space  to  become  temporarily  or  permanently 
obliterated.  Fluids,  foreign  bodies  or  neoplasms,  may 
form  within  or  enter  from  without  the  space  and  re- 
main there,  or  disappear  into  other  cavities  or  tissues, 

*Read  before  the  Western  Surgical  and  Gynecological  Asso- 
ciation, Chicago,  December  19-20,  1910. 


or  they  may  make  their  appearance  externally,  or  in 
many  instances  disappear  altogether  by  absorption. 

Hare's  (1888)  Prize  Essay  must  be  the  basis  for 
future  reckoning  with  injury  and  diseases  of  this  local- 
ity. That  which  is  appended  represents  the  observa- 
tions upon  these  conditions  since  then.  There  is  no 
disposition  to  detract  from  the  value  or  sentiment  of 
his  work,  except  possibly  to  speak  more  encouragingly 
upon  their  surgical  aspects,  now  that  ways  and  means 
have  been  devised  that  were  not  known  at  that  time. 
With  this  in  view,  the  subject  in  its  generality  will 
remain  at  rest  for  the  present,  the  ultimate  object 
being  to  make  the  two  a  resume  of  the  subject  as  com- 
plete as  possible  up  to  the  date  of  its  publication,  which 
will  appear  within  a  few  months.  The  most  conspicu- 
9us  features  of  this  subject  are  found  in  diagnostic 
and  surgical  measures,  the  first  unmeasurably  due  to 
radiography,  and  the  second  to  intra-tracheal  insuf- 
flation. 

About  fifty  per  cent  of  all  injuries  and  pathologic 
conditions  of  the  mediastinum  were  found  by  Hare 
to  be  within  its  anterior  portion.  This  was  especially 
true  with  134  carcinomata. 98  sarcomata,  115  abscesses, 
11  dermoid  cysts,  6  heniatomata,  7  fibromata,  8  hyda- 
tids, 21  lyniphoniala  and  lymphadenomata,  and  16 
cases  of  niediastinitis  (non-suppurative)  :  total,  416 
cases. 

The  posterior  portion  came  next  in  order,  while  the 
middle  and  siij)erior  portions  were  very  much  less 
frc(|iiently  attacked  and  about  equally  in  number. 

Those  ccjndiiions  of  less  frequency,  according  to 
IJare.  are  as  follows: 

Miscellaneous,  104;  stated,  84;  not  stated,  56. 

Twelve  foreii^Mi  bodies,  ten  ^nnishot  wounds,  eij^ht 
cases  of  tu1»erciilar  disease,  three  lipomata,  three  cc- 
chon(lrt)niata.  two  fractures,  two  enlarged  glands,  one 
teratoma,  one  endothelioma,  one  case  of  emphysema, 
one  -nmma,  one  enlari^ed  thymus  <,Hand,  one  case  of 
edema,  one  abscess  of  the  thymus  gland,  and  one  dia- 
phrat^niatic  hernia. 

Hisfory. —  Probably  the  first  to  write  upon  medias- 
tinal di<ea<es  was  \'an  Switten,  during  the  early  part 
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of  the  seventeenth  century.  Since  then  until  1888, 
when  H.  A.  Hare  presented  his  Fothergillian  essay  in 
which  he  tabulates  520  cases  of  mediastinal  affections, 
surgery  of  this  locality  has  received  but  slight  recog- 
nition. From  this  prodigious  compilation  much  of  our 
information  is  derived,  and  our  deep  appreciation  is 
herein  tendered. 

Hippocrates  and  Galen  were  familiar  with  disease 
and  injuries  of  this  locality,  but  it  was  not  until  Vel- 
peau  (1754)  that  anything  surgically  is  mentioned. 
He  removed  a  portion  of  the  sternum  for  caries.  It 
continued  to  be  a  forbidden  field  for  the  surgeon  for 
many  years,  until  Hay f elder  (1862)  collected  twenty- 
five  resections  of  the  sternum.  Twenty-two  were  for 
caries,  two  were  compound  fractures,  and  one  was 
done  for  exostoses.    Of  this  number  only  two  died. 

Velpeau  was  the  most  frequent  contributor  to  this 
series.  The  most  remarkable  work  was  done  by  Ka- 
laczek,  who  resected  a  portion  of  third,  fourth, 
fifth  and  sixth  ribs  for  enchondroma.  The  patient 
made  an  uninterrupted  recovery. 

Injuries  to,  and  foreign  bodies  within  this  space, 
were  no  doubt  first  to  receive  attention  from  the  sur- 
geon, because  they  were  of  an  emergency  character. 

The  conclusions  drawn  from  Hare's  work  corre 
spond  with  those  of  more  recent  date. 

Since  the  year  1888  about  500  papers  have  been 
written  upon  injuries  and  diseases  of  this  locality; 
with  the  exception  of  42  on  diagnosis,  7  on  anatomy, 
41  on  pathology,  and  144  on  tumor  (making  a  total  of 
234),  the  character  of  the  lesion  in  more  than  100  was 
some  form  of  sarcoma,  40  dermoids,  36  abscesses,  11 
carcinomata,  13  tubercular  thymus  glands,  4  hydatids, 
3  cases  of  mcdiastinilis,  14  cysts,  9  cases  of  syphilis, 
teratomata  4,  hemorrhage  4  cases,  emphysema  3  cases, 
endotheliomata  3,  embryomata  2,  actiiiimycosis  1,  gan- 
grene 1,  lipoma  and  foreijL^n  body  1  case  each. 

There  have  been  42  papers  written  during  the  last 
twenty  years  upon  the  surgical  aspects  of  these  lesions, 
more  than  were  written  before  1888.  Twenty-one  of 
this  number  state  the  character  of  the  lesion  for  which 
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the    operation    was    dmie,    while    the    remaining    are 
classed  as  miscellaneous. 

Of  the  number  of  operations,  ten  were  performed 
for  abscesses^  six  for  dermoids,  three  for  wounds*  one 
for  a  lipoma,  one  for  the  removal  of  a  foreije^n  hody. 

The  methods  resorted  to,  Xo  accomplish  this,  were 
Osteo' sternal  flaps  ten,  trephine  two*  injections  one» 
latero-posterior  incision  one,  and  not  stated  six.  While 
these  tables  are  necessarily  more  or  less  imperfect, 
they  indicate  facts  that  can  not  he  obtained  in  any 
other  way. 

The  deduclions  drai^m  from  them  are,  in  a  measure, 
conclusive,  at  least  sufficiently  so  to  form  a  basis  on 
which  surgical  principles  may  rest. 

The  first  conelKsion  is  that  the  following  conditions 
are  amenable  to  surgery,  while  those  not  included  are 
more  or  less,  or  not  at  all,  influenced  by  the  X-ray, 
sero  or  chemico-therapy.  The  following  conditions 
are  operable:  Abscess,  dermoid,  lipoma,  foreign 
bodies,  hemorrhage,  enchondroma,  serum,  hydatids* 
gangrenCt  Idironia.  tuberculosis,  emphysema,  diaphrag- 
matic heniia. 

Operation  is  also  justifiahle  for  injuries,  fractures, 
depressions,  caries,  punctures,  and  exploration. 

Probably  SO  per  cent  of  diagnoses  on  intra -thoracic 
diseases  are  errors.  It  is  therefore  assumed  that  but 
20  per  cent  are  correct.  At  any  rate  it  is  apparent  that 
the  increased  uncertainty  in  the  diagnosis  of  intra- 
thoracic diseases  is  especially  encountered  in  endea- 
voring to  determine  the  character  of  neoplasms  during 
the  first  stages  of  their  development.  This  uncertainty 
\\\\\  to  a  great  extent  be  overcome  by  the  use  of  the 
X-ray.  and  exploratory  operation,  which  is  now  made 
possible  by  irura-tracheal  insuflialion,  which  must  lie 
accepted  as  the  safest,  most  efiicient  and  practical 
means  of  exposing  the  intra-thoracic  viscera  for  diag- 
nosis and  treatment  by  the  application  of  surgical 
principles.  The  a[)paratus  is  simple,  light  in  weight. 
portable,  and  can  easily  be  constructed  by  any  one  of 
even  slight  mechanical  ingenuity,  Matas  and  Saur 
bruck's  pressure-box  was  the  first  step  to  overcome 
pneumothorax  with  mechanical  means,  and  while  not 


practical,  it  gave  the  impetus  to  the  discovery  of  some- 
thing more  practical.  There  has  been  but  little  accom- 
plished with  this  box  that  was  not  done  before  its 
discovery. 

Surgery  of  the  mediastinum  has  been  principally 
confined  to  animal  experimentation.  It  will  not  be- 
come generally  applied  to  man  until  a  more  perfect 
technique  has  been  developed,  though  it  is  now  appa- 
rently safe.  However,  it  must  be  remembered  the 
sixty  or  seventy  recorded  sternal  and  mediastinal  in- 
juries and  diseases  operated  upon  have  been  done 
without  any  device  to  overcome  pneumothorax. 

With  \)\\\.  three  or  four  exceptions  they  were  con- 
fined to  the  anterior  portion. 

It  is  thus  proven  that  surgical  invasion  of  this  cavity 
is  not  as  dangerous  as  it  has  been  accredited  with 
being. 

Of  the  four  divisions,  the  middle  and  posterior  are 
the  most  difficult  to  approach  with  safety,  while  the 
superior  is  second  to  the  anterior  portion  in  safety. 

By  means  of  the  teehnique  for  opening  the  mediasti- 
num of  the  dog  with  the  Meltzer  and  Auer  apparatus 
modified  by  Quinby,  the  pneumothorax  may  be  over- 
come so  that  any  of  the  organs  or  intra-thoracic  vis- 
cera may  be  attacked  surgically  for  any  reasonable 
purpose  or  time.  The  method  of  intra-tracheal  insuf- 
flation surpasses  in  simplicity  and  effectiveness  any  yet 
devised.  Ether  spray  mixed  with  air  is  introduced 
into  the  lung  through  the  trachea  with  a  foot-bellows 
maintaining  a  pressure  of  from  8  to  10  mm.  of  mer- 
cury. A  case  of  a  dog  reported  having  survived  ether 
anesthesia  for  twelve  hours  by  this  method  is  sufficient 
evidence  to  justify  its  continued  use  for  experimental 
purposes.  Thirty  or  forty  grains  of  chloretone  injected 
into  the  peritoneal  cavity,  or  thirty  minims  of  a  satu- 
rated solution  of  curare  given  subcutaneously,  may  be 
substituted  for  ether  to  deaden  sensibility. 

Chloretone  is  one  of  the  most  desirable  general 
anesthetics  for  experimental  purposes  where  the  life 
of  the  animal  is  not  to  be  preserved.  The  anesthetic 
dose  so  nearly  approaches  the  fatal  dose  that  it  can  not 
be  used  with  safety.    Thirty,  forty  or  fifty  grains  dis- 


solved  in  four  drachms  of  warm  olive  oil,  injected  into 
the  peritoneal  cavity,  will  cause  suflkient  anesthesia 
to  perform  any  surg^ical  demonstration  upon  the  tho- 
racic viscera.  Occasionally  a  few  inhalations  of  ether 
will  be  necessary  to  complete  the  work,  especially  if 
prolonged  beyond  thirty  or  forty  minutes,  should  the 
animal  survive  the  dose. 

CurafY  is  a  very  unstable  product.  Its  value  can  not 
be  too  highly  lauded  in  experimetual  surgery  of  the 
chest,  but  its  effects  can  only  be  determined  by  actual 
experiment  with  each  preparation. 

ANATOMY. 
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arrank'ement  of  the  anterior  mediastinum  in  animals.  Arch. 
biol  nauk%,  St.  Petersb.,  \%  41-79.  1896-7. 

Potarca,    J.:      Du    mediastin    posterieur,    et    en    particulier 
trajet   des   pie v res   mediastinalcs   posterieures.     Pressc  Med 
Par.,  ii,  296-30(1,  1898. 

Longo,  N. :  Delia  via  di  accesso  aH'oesofago  pel  mcdia^s- 
tino  posicriore  modifica  al  processo  di  Wassiloff.  Gazz,  inter- 
naz.  di  med.  prat..  Napoli,  43-45.  1899. 

Bell,  W.  L. :  Is  the  mediastinum  always  perforate?  Am. 
Vet.  Rev..  N.  Y..  xxiii.  359.  1899-1900, 

Durand:  Le  mediastin  anterieur  etude  d*anatnmie  topo- 
graphique.     Province  med.,  Lyon,  xiv,  13,  25.  37.  49.  1900. 

Diagnosiss  of  mcdwsthml  pathology  is  more  per- 
plexing than  that  of  any  locality  within  the  body  for 
surgical  purposes ;  but  while  this  has  been  so,  there 
is  now  hope  that  such  difficulty  will  be  overcotne  b) 
means  of  the  Roentgen  ray.  This,  together  with  in- 
spection, percussion,  and  auscultation,  offers  the  only 
means  of  determining  the  presence  and  location  of 
foreign  bodies,  neoplasms,  fluids,  and  the  anatomical 
relations  of  the  mediastinum  without  opening  the  cav 
ity  by  puncture  or  osteo-plastic  flap,  which  will  not 
only  determine  the  presence  of  the  pathological  condi- 
tion, but  also  its  character,  all  forms  producing  much 
the  same  symptoms. 

(b)  Forme  des  tttmeurs  du  mediastin,  A  bronchial 
cancer^  it  being  indifferent  of  wlmt  order  the  bronchus 


may  be,  whether  large  or  small,  has  two  main  pre- 
formed routes  of  extension  at  its  disposal.  The  easiest 
and  most  natural,  and  the  one  that  is  in  the  majority 
of  ca$es  first  resorted  to,  is  along  the  bronchial  rami- 
fications and  the  peribronchial  tissue  into  the  interior 
of  the  lung. 

The  Oliver-Cardarelli  symptom. — Downward  tug  by 
transmitted  impulse  of  larynx  and  trachea,  when  the 
head  is  slightly  thrown  back,  may  assist  in  the  question 
of  aneurysm  of  the  aorta: 

In  carcinoma  the  characteristic  cells  in  the  sputa 
may  settle  the  question. 

DIAGNOSIS. 

Mills,  C.  K. :  J.  Nerv.  &  Ment.  Dis.,  N.  Y.,  xvii,  845-848, 
1890. 

Schlink.  R. :  Zur  Symptomatologie  der  Mediastinal-tumoren, 
Berlin.  1892. 

Jacobsohn,  J. :  Zur  Diagnose  der  Mediastinaltumoren,  Ber- 
lin. 1896. 

Senator,  H. :  Deutsche  med.  Wchnschr.,  Leipz.  u.  Berl., 
xxiv,  787.  1899. 

Sekofowski,  A.:  Gaz.  Ick.,  Warzawa,  1893,  2,  s.  xiii,  313; 
also  transl.  Deutsche  med.  Wchnschr.,  Leipz.  u.  Berl.,  xxiv, 
763-766,  1899. 

Weinberger,  M. :  Ztschr.  f.  Heilk.,  Wien  u.  Leipz.,  xxi, 
2  Hft..  12-48,  4  pi..  1900. 

Mignon:     Ann.  d'electrobiol..  Par.,  iii,  601-609,  1900. 

Norris.  G.  W.:    Am.  Med.,  Phila..  1,  108.  1901. 

Garel,  J. :    Bull.  Soc.  Med.  d.  Hop.  de  Lyon,  i,  59-64.  1902. 

Pirrone.  R.,  and  Arnone,  G. :  Riforma  Med.,  Roma,  xix, 
57-61.  1903. 

Von  Arx,  M. :  Deutsche  Ztschr.  f.  Chir..  Leipz.,  Ixxxii, 
554-563,  1906. 

Newcomet,  W.  S. :     Penn.  M.  J.,  Athens,  x,  529-532,  1906-7. 

Dieulafe:     Bull.   Med.,    Par.,  xxi.  685-689,   1907. 

Christian.  H.  A.:  Virginia  M.  Semi-Month,  Richmond, 
xii.  56-64,  1907-8. 

Hofbauer,  L.,  and  Holzknecht,  G. :  Mitt.  a.  d.  Lab.  f .  radi- 
cal diag.  u.  therap.  im  k.  k.  allg.  krankenh.  in  Wien,  Jena,  2 
Hfte.,  43-49,  1907. 

Ceccherolli,  A.:     Clin.  Chir.,  Milano.  xvii,  1822-1830,  1909. 

Swherb  and  Viallet :  Bull.  Med.  de  I'Algerie,  Algier.  xx, 
66.  1909. 

Grob:  Cor-Bl.  f.  Schweiz.  Aerzte.  Basel,  xxxix.  232-234, 
1909.  -^ 

DaCosta.  J.  C,  Jr.:  Trans.  Ass.  Am.  Phys.,  Phila..  xxiv, 
487-498.  1909. 

MacDonald.  J.  A. :    Indianapolis  M.  J.,  xiii,  262-268,  1910. 

D'Amato,  L. :     Tommasi,  Napoli.  iv,  52.  73,  97. 


TREATMENT. 

Treamtiut  utay  he  surgical,  chcniicaL  scro^, 
tic,  or  radiographic,  singly  or  combined. 

Surg^knl  treatment  probably  originated  in  traumatic 
conditions,  such  as  fractures,  depressions  and  disease 
of  the  ribs  and  cartilages,  Galen  trephined  the  ster- 
num for  depressive  fracture  and  the  removal  of  fluid. 

Tcchniauc. — Conditions  may  arise  whhin  the  medi- 
astinum that  will  necessitate  surgical  inlerveulion. 
Topocrrajthically  the  mediastinum  is  divided  into  four 
spaces,  namely  ^  superior,  anterior,  middle  and  pos- 
terior. Several  methods  have  been  devised  by  which 
either  one  of  these  may  be  ex[>osed  sufficiently  to 
examine  any  of  the  tissues,  to  remove  foreign  lx>dics» 
neoplasms  or  fluid  of  any  character  contained  within 
them. 

The  superior  space  should  be  entered  through  the 
soft  structures  of  the  root  of  the  neck. 

The  anterior. — Christian's  table  shows  forty  cases 
of  dermoids  and  teratomata  removed  from  this  space. 
Trephine  or  resection  of  the  sternum  in  part  or  in  its 
entirety  are  preferable  for  exposing  it,  to  render  the 
area  accessible.  The  ablation  of  the  costal  cartilages 
does  not  delay  primary  union.  Large  openings  enable 
the  heart  to  be  manipulated  without  pulling  or  liending 
of  that  organ.  A  transverse  sterno-thoractomy  will 
expose  the  root  of  the  large  vessels  as  well  as  give 
entrance  into  the  anterior  and  posterior  chambers  with 
less  danger.  After  bilateral  li.eature  of  the  mammary 
artery,  the  sternum  is  divided  from  behind  with  a 
Gigli  saw,  and  the  transverse  incision  extended  on 
either  side  mto  the  intercostal  muscle-tissue. 

The  posterior  utediasttHHUt  may  be  entered  by  a 
subperiosteal  resection  of  one  or  more  ribs  posteriorly, 
or  of  a  transverse  process  of  a  vertebra  and  displace- 
ment of  the  pleura,  A  transverse  sterno-thoracotomy 
may  also  greatly  facilitate  entrance  into  the  posterior 
space. 

Ta  approach  the  bronchi  and  esophagus  the  patient 
IS  placed  prone.  The  incision  is  begun  on  the  third, 
preferably  upon  the  right  side,  three  inches  distant 
from  the  vertebral  column,  carrying  it  down  to  the 
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sixth  rib  and  transversely  to  the  spinal  column.  The 
ribs  are  thereby  exposed  and  resected  subperiosteally, 
the  transverse  processes  of  the  vertebrae  being  also 
resected.  The  esophagus  is  then  readily  exposed  and 
a  bougie  introduced  through  the  mouth  and  esopha- 
gus (Ransohoflf). 

The  middle. — This,  next  to  the  anterior,  is  the  most 
available  in  which  to  do  surgical  repair.  The  two  are 
usually  involved  together  and  are  approached  in  much 
the  same  way,  through  the  anterior  and  posterior  open- 
ings in  the  thorax. 

Trattsz'erse  sternothoracotomy  better  facilitates  the 
entrance  into  the  anterior  and  posterior  mediastinum 
than  any  other  method.  The  dangers  are  lessened  and 
repair  is  more  rapid  and  perfect.  This  is  accomplished 
by  a  transverse  incision  through  the  overlying  soft 
structures  corresponding  to  the  second  intercostal 
space,  proximal  and  distal  ligation  of  both  mammary 
arteries  and  division  of  the  sternum  from  behind  with 
a  Gigli  saw. 

X-ray  and  radiography  have  become  important  fac- 
tors in  dealing  with  various  pathologic  conditions 
found  within  the  mediastinum.  Foreign  bodies,  neo- 
plasms, fistulas  and  fluids  may  be  very  accurately 
located. 

The  Roentgen  ray  oflFers  in  many  cases,  especially 
malignant  growths  and  simple  hypertrofication  of  soft 
tissues  like  the  thymus,  lymphatic  and  thyroid  gland, 
the  only  remedy. 

Radium  has  been  found  by  experiments  upon  lower 
animals  and  a  few  clinical  cases  to  be  of  value,  prob- 
ably exceeding  that  of  the  X-ray. 

SerO'therapy  oflFers  much  encouragement  and  bids 
fair  to  become  one  of  the  most  important  adjuncts  to 
the  surgical  armamentarium  in  treating  neoplasms,  and 
those  intra-thoracic  seem  especially  favorable. 

SURGICAL  INDICATIONS.  * 

1.  Injuries. 

2.  Foreign  Bodies. 

3.  Mediastinitis — Suppurative,   Xon-suppurative. 

4.  Cysts,  containing —  . 

a.  Serum. 


b.  Chyle. 

c.  Blood. 

d.  Hydatids. 

e.  Dermoids. 

f.  Thyroid,  or 

g.  Tubercular  tissue. 

5.  Syphilis. 

6.  Actinomycosis. 

7.  Emphysema. 

8.  Gangrene. 

9.  Fistula. 

10.  Neoplasms — Non-malignant,  Malignant — 

a.  Carcinoma. 

b.  Sarcoma. 

Injuries  may  consist  of  punctures,  lacerations,  and 
may  be  caused  by  foreign  bodies,  and  may  vary  in 
degree  and  severity;  they  are  quite  common,  as  are 
also  fractures  of  the  sternum  and  vertebrae. 

Punctures  are  inflicted  by  means  of  sharp-pointed 
instruments,  such  as  spears,  darts  and  gun-missiles, 
each  of  which  may  completely  or  partially  penetrate 
the  space.  Punctures  may  be  complicated  or  non- 
complicated, usually  complicated  if  due  to  fragments 
of  ribs  or  vertebrae  or  when  the  cartilages,  pleurae, 
lungs  or  the  pericardium  are  involved. 

Lacerations  are  usually  caused  by  ragged  foreign 
bodies,  such  as  pieces  of  wood  or  metal;  such  injuries 
involve  especially  the  soft  structures,  such  as  the 
pleurae,  \ungs  and  pericardium.  They  may  be  due  to 
crushing  wounds  where  the  ribs  or  cartilages  are  frac- 
tured. 

Foreign  bodies,  such  as  bullets,  fragments  of  wood, 
metal,  glass  or  porcelain,  not  infrequently  lodge  within 
the  mediastinum  directly  from  without,  through  the 
lung,  esophagus  or  bronchus,  or  from  the  pericardial 
or  pleural  spaces  after  having  remained  there  for  a 
considerable  time. 

Cysts,  serum,  and  pus. — Cysts  may  contain  blood, 
pus.  serum,  or  chyle,  vary  in  size  and  originate  in  any 
of  the  tissues  entering  into  the  formation  of  the  medi- 
astinum directly  or  indirectly.  When  parasitic  they 
are  usually  of  the  echinococcus  variety.     They  may 


remain  sterile,  inactive,  or  become  acutely  infected  at 
any  time.  If  small,  not  infected  and  causing  no  serious 
symptoms,  they  need  not  be  disturbed,  especially  when 
absorption  is  evidently  taking  place. 

CYSTS. 
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Mediastinitis  may  be  primary  or  secondary,  primary 
resulting  from  wounds  and  secondary  from  intra- 
thoracic infection. 

Mediastinal  Pleurisy,  Serum. — Frick  remarks  that 
the  clinical  manifestations  of  mediastinal  exudative 
pleurisy  differ  according  to  the  part  of  the  mediasti- 
num exposed  to  pressure.  For  this  reason  three  dif- 
ferent forms  of  mediastinal  pleurisy  are  to  be  distin- 
guished: 1.  Pleuritis  mediastinalis  anterior  sinistra; 
2,  pleuritis  mediastinalis  anterior  dextra ;  3,  pleuritis 
mediastinalis  posterior.  This  distinction  is  justified, 
not  merely  from  an  anatomical  point  of  view,  but  be- 
cause it  corresponds  closely  to  clinical  facts.  Pleuritis 
mediastinalis  anterior  sinistra  resembles  very  much 
exudative  pericarditis.  The  most  striking  symptom 
of  a  pleuritis  mediastinalis  anterior  dextra  is  very 
deep  cyanosis  of  head,  neck,  thorax  and  upper  extrem- 
ities. A  posterior  mediastinal  pleurisy  will,  provided 
the  exudate  is  deeply  situated  and  is  sufficiently  large, 
cause  inspiratory  stridor,  and  sometimes  a  deviation  of 
the  trachea  by  pressure  on  the  trachea,  dysphagia  by 
pressure  on  the  esophagus,  engorgement  of  the  inter- 
costal veins  by  pressure  on  the  azygos  veins,  and  par- 
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bxysmal    cough    by    pressure    un    the    jmeumog^astric 
nerve. 

Mediastritis  suppurativa,  one  case,  incision  through 
the  right  seventh  intercostal  space* 

M  EDI  ASTI  .Nf  ITIS— NONSU  PFURATIX-E. 
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SiuherlaiKl,  G.  A,:    Laxicet.  Lond.,  i.  87-89.  1898. 

Whipbam,  T.  T.:     Lancet.  Lond..  i,  882-947,  1898. 

Bosanqnet.  W.  C :     Lancet,  Lond..  ii.  24-26.  1899. 

Kopstcin,  v.:  Med.  Presse  &.  Circ.,  Lond.,  n,  s,  Ixxiv,  624, 
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Case  (A)  of  sypbilitic  mcdiastinitis  witb  paralysis  of  tlie 
left  vocal  cord  and  «ljliteration  of  tbc  sufKcrior  vena  cava, 
dating  from  seventeen  years  ago.  Guv's  Hosp,  Gaz„  Lond,, 
xxii.  46<),  1908. 

Von  Debn.  O. :     Berl.  kUii,  Wchnschr..  xlvii.  481,  1910. 

SUPPURATING  MEDIASTINITIS. 

Basquet  (1889)  drained  by  incision  an  abscess  of 
the  anterior  niediastinnm,  wm\  Froma^^et  (1891)  made 
a  tracheotomy  to  prevent  suffocation  from  piis-pres- 
sure  in  the  niediastinnm.  Briien  { 1891 )  records  a  cas€ 
of  rupture  of  a  media  si  inal  abscess  into  the  lung,  and 
Razninovski  (1899)  an  abscess  in  the  posterior  medi- 
astinitni  due  to  gunshot-wound  of  the  esophagus. 
Drainage,  recovery. 

The  amdition  may  be  due  to  disease  or  injury  of 
any  of  the  soft  or  hard  tissues  entering  directly  or 
indirectly  into  the  formation  of  the  mediastinum,  any 
one  of  the  four  divisions  may  be  partially  or  com- 
pletely occupied,  but  the  superior  is  less  frequently 
involved. 

//  ]s  of  frequent  oecurrence,  and  generally  in  the 
anterior  [>ortion,  usually  following  injury,  such  as 
penetrating  wounds,  fractures,  or  it  may  be  secondary 
to  disease  of  adjacent  structures,  of  which  pericarditis 
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is  the  most  frequent.  The  pus  may  be  removed  through 
an  opening  in  the  sternum  by  trephine  or  resection  of 
the  sternum.     Such  wounds  are  complicated. 

Acute  abscess  occurs  as  frequently  in  the*  anterior 
mediastinum  as  in  all  other  localities  within  it,  as 
shown  by  115  cases  tabulated  by  Hare,  who  concludes 
that  it  is  most  common  about  the  age  of  thirty  years, 
or  dividing  the  period  of  from  twenty  to  thirty  years 
of  age.  Abscess  due  to  foreign  bodies  in  the  esophagus 
is  quite  frequent. 
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Diedoff,  v.:    Khirurg,  Mosk.,  xxvii,  344,  347.  1910. 

Serum-like  fluids  of  various  kinds  may  form  within 

or  enter  from  without  the  mediastinum*  They  may 
var>^  in  density,  amount  and  duration,  and  become  ab- 
sorbed, infected  or  remain  indefinitely  without  causing 
much  disturbance,  unless  large  in  amount. 

Chyle  has  been  found  within  the  mediastinum  in 
considerable  amount,  having  escaped  from  an  opening 
in  the  ductus  thoracicus  or  its  branches.  It  may  be- 
come absorbed  after  spontaneous  or  surgical  closure 
of  the  opening,  or  it  may  be  infected  and  remain 
indefinitely.  Rupture  into  the  pericardial,  pleural  or 
peritoneal  cavity  or  its  disturbance  may  necessitate 
artificial  removal. 

Hemorrhage  may  originate  from  the  inner  surface 
or  wall  of  the  mediastinal  space,  or  it  may  occur 
through  the  wall  of  the  latter,  the  blood  having  escaped 
from  the  heart,  pericardium,  lung  or  elsewhere,  but 
unless  the  quantity  be  sufficiently  large  to  cause  pres- 
sure-disturbances there  may  be  no  occasion  for  remov- 
ing it.  If,  however,  for  any  reason  it  has  been  removed 
by  trephine  or  resection  of  the  sternum,  the  woimd 
at  once  becomes  comp heated. 

Hemorrhage  into  th€  mediastinum  alone  does  not 
occur  frequently,  though  it  may  be  the  result  of  injury 
or  disease  of  any  of  the  soft  or  hard  tissues  entering 
into  its  formation.  It  may  be  slight  or  severe,  slow  or 
rapid,  and  escape  into  the  pleural,  pericardial  or  ab- 
dominal  cavit}%  or  the  esophagus  or  bronchus. 

Coagulation  may  occur  with  subsequent  absorption* 
or  infection  may  result  in  the  formation  of  pus  within 
one  or  more  of  the  four  divisions. 

Hematomnta  occur  equally  frequent  in  the  anterior 
and  posterior  spaces,  and  trauma  is  their  most  common 
cause.  The  male  is  therefore  oftener  subject  of  this 
condition.  Hare  states,  1888,  p.  120:  ^'Even  when 
their  position  and  existence  is  thoroughly  established 
they  should  not  be  operated  upon  other  than  by  thora- 
centesis, and  even  this  measure  is  open  to  the  grave 
objections  that  the  removal  of  the  pressure  may,  in 
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the  acute  variety,  precipitate  a  fresh  hemorrhage,  or, 
in  the  second  form  transform  a  passive  oozing  into  a 
torrent  of  blood.  This  measure  should  therefore  only 
be  resorted  to  when,  as  already  stated,  the  diagnosis 
is  thoroughly  established  and  the  patient  is  so  near 
death  from  pressure-symptoms  that  any  chances  for 
his  relief  are  to  be  taken/'  This  statement  can  now 
be  questioned  with  considerable  propriety.  Such  a 
doctrine  should  not  find  a  resting-place. 

HEMORRHAGE. 

Madelung,  O.  W.:  Berl.  klin.  Wchnschr.,  xxiv,  880-882, 
1887. 

Perman,  F.  S. :  Arsberatt  s  Sabbatsberk  Sjukh.  i,  Stock- 
holm (1887),  1888,  50-82,  also  Hygiea,  Stockholm,  i,  269-271, 
1888 

Kuss,  J.:    Bull.  Soc.  Anat.,  Par..  Ixxi,  545-553,  1896. 

NichoIs,»A.  H.  A. :    Boston  M.  &  S.  J.,  cxxxvii,  181,  1897. 

Hydatid  cysts  in  the  mediastinum  are  exceedingly 
rare,  only  four  cases  having  been  recorded  before  1888. 
This  is  especially  interesting  when  compared  to  their 
frequent  occurrence  in  the  lungs  and  circulatory  sys- 
tem, and  that  all  reported  cases  occurred  before  the 
middle  age. 

The  treatment  of  mediastinal  hydatid  cysts,  like  those 
of  the  dermoid  variety,  is  comparatively  favorable, 
especially  those  in  the  anterior  space.  The  evacuation 
of  the  cyst  by  trocar  or  incision,  and  various  other 
medicated  solutions,  has  been  suggested,  but  more 
radical  measures  may  now  be  resorted  to  with  equal 
safety  and  with  more  favorable  results  by  thoraco- 
plasty and  drainage. 

HYDATID  CYSTS  IN  THE  MEDIASTINUM. 

Rose,  W.:     Lancet,  Lond.,  ii,  1308.  1893. 
Von  Navratil,  D. :    Med.  klin.,  Berl.,  ii,  595.  1906. 
French,  H.:     Proc.  Roy.  Soc.,  Lond.,  i,  Clin.  Sect.  93-95, 
1907-8. 

Dermoid  cysts  are  second  in  frequency  to  malignant 
growths,  but  unlike  them  are  one  of  the  most  favorable 
types  of  neoplasms  found  within  the  mediastinum  for 
operation.  They  rarely  occur  in  the  mediastinum,  as 
but  ten  such  cases  have  been  recorded  prior  to  1888, 
each  of  which  was  located  in  the  anterior  portion  of 
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the  space  and  occurred  in  individuals  beyond  twenty 
years  of  age.  They  or  innate  embrvologically,  and  this 
locality  is  the  fourth  favorable  place  for  their  growth 
in  the  human  body.  Their  locations  in  the  anterior 
portion  of  the  sjiace  renders  the  removal  of  such  c^'Sts 
more  favorahle  than  if  located  in  the  middle  or  pos- 
terior portion.  They  are  favorable  because  cystic  and 
accessible  for  removal  and  drainage. 

Dermoid  cysts  are  congenital  and  may  remain  un- 
recognized. Carpenter  (190())  discovered  one  in  a 
child  two  years  okl  They  are  by  far  more  frequent 
in  the  anterior  mediastinum  and  may  become  infected, 
or  ruptnre,  at  any  period  of  their  existence^  into  the 
pericardial,  pleural  or  peritoneal  cavity,  esophagus, 
bronchus  or  cardio-vascular  system.  Thev  usually 
become  infected  whenever  this  occurs,  and  ihey  may 
become  so  if  it  does  not  occur.  Seldom,  if  ever,  do  the 
solitl  contents  escape  without  surgical  assistance. 


r^ERMOLD  CYSTS. 

Finders,  W. :  Uel»er  Dcrmoidc>sten  des  \orderen  Medi- 
astinums, Bonn,  1887. 

Hermann,  K.:     Prag.  Med,  Wchiisdir.,  x\\  146»  1890, 

Marfan.  A.  B. :    Biifl  Soc.  AnaL.  Par..  Ixvi.  512-519.  1891. 

Kdleman.  I.  A.:    Gaz,  St,  Petersb,,  xi.  1003.  1063.  1894. 

Atlas,  A,:    V'uzhno  mcd,  gaz..  Odessa,  tii,  6^^,  1894, 

Dardignac,  J.  J.:     Rev.  de  Chir..  Par.,  xi\%  776-800,  1894. 

Pevrot,  J,  J. :  Bull,  et  Mem.  Soc  de  Qiir.,  Par.,  n.  5.  xx, 
414,  1894, 

Pflanz.  E :    Ztschr.  f.  Heilk.,  BerU  xvii,  473-503,  1896. 

Hausch,  Q. :  Zur  Casuistik  dcr  Media-stinaltumarciu  GiC5- 
sen,  1896. 

Fletcher.  H.  M.:  Tr.  Path.  Soc,.  Loud,,  xlvi.  i,  249-251, 
1896-7. 

Bikhovski.  G.  B,  r  Univ.  Tzvie.st.  Protok  Fix.  Med.  OUsh.. 
Kiev,  1898-9.  it,  138-162,  I  pl„  xl,  ma 

Berjimaii,  W, :     Prag,  Mcd,  Wchnschr,»  xxiii.  109.  1898. 

Ekehorn,  G,:  Arch.  f.  klin.  Clnr..  Berl.,  Ivi,  107-159,  I  pU 
1898, 

Mandlcbaum.  F.  S.:  Mt.  Sinai  Hosp.  Rep..  N.  Y„  1899- 
1900.  n,  525-535.  Also  Am.  J.  M.  Sc.»  Pbila,  &  N.  V..  n.s. 
cxx.  64-72.   1900. 

Klcinschmidt,  C.  T- :  Zur  Kcnntnis  dca  Mediaatinaliumoren. 
Munchen.  1901. 

Christian,  H.  A.:  J.  Mcd.  Research,  Bost,.  1892,  n. s.  ii, 
54-71.  Also  Med,  &  Surg.  Rep.,  Bosi.  Cit>^  Hosp.,  12.  s..  114- 
134,  1901. 

Dangschal,  B.  G, :  Konigsberg  i  Pr,  Tubingen,  1903;  also 
in  Beitr,  z.  klin.  Chir..  Tubing.,  xxxviii.  3  Hfi.,  692-742.  1905. 

Rautenbergf,  H.:  Bcitrage  zur  Kenntnis  der  Dermoidcys- 
ten  im  Mediastinum  anticum,  Konigsberg.  1903. 
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Shostak,  Y.  E.:  Vrach  Gaz..  St.  Petersb.,  xi,  1087-1089, 
1904. 

Nordman:  Deutsche  med.  Wchnschr.,  Leipz.  u.  Berl., 
xxxii.  205,  1906. 

Williams,  G.  E.  O. :    Tr.  Clin.  Soc,  Lond.,  xxxix.  210.  1906. 

Carpenter,  G. :     Rep.  Soc.  Study  Dis.  Child.,  vi.  24-27,  1906. 

Nandrot,  C. :  Contribution  a  I'etude  des  kystcs  dermoides 
du  mediastin  anterieur,  Paris,  1907. 

Griffin,  W.  A.:    Boston  M.  &  S.  J.,  clvi,  9-11,  1907. 

Renon,  L.,  and  Delille,  A. :  Bull,  et  Mem.  Soc.  Md.  d.  Hop., 
Par.,  3,  s.  xxiv,  1498-1502,  1907. 

Renoe,  Delille  and  Nandrot :  Bull,  et  Mem.  Soc.  Anat., 
Par.,  Ixxxii,  308-311,  1907. 

Nandrot,  Charles :  Contribution  a  I'etude  des  kystes  des- 
moides  du  mediastin  anterieur.  Par,  1907. 

Christian,  H.  A.:  J.  Med.  Research,  Bost..  xvi,  275-286. 
1907-8. 

Hinman,  F. :     Northwest  Med.,  Seattle,  vi.  141-149,  1908. 

Goodlee,  R.  J.:  Proc.  Roy.  Soc,  Lond.,  Clin.  Sect.,  110-113, 
1908-9. 

Morone,  G. :    Gazz.  d.  Osp.,  Milano,  Ixviii,  176-179,  1909. 

Becker,  E.  W.,  and  Carey,  H.  W.:  Internat.  Clin.,  Phila., 
19,  s.  iv.  296-303.  1909. 

Kaestle,  C. :    Munch.  Med.  Wchnschr.,  Ivi,  1952-1956,  1909. 

Mouat,  T.  B. :  Brit,  et  Mem.  Soc.  de  Chir.,  Par.,  n.  s. 
xxxvi,  147-153,   1910. 

Thyroid  cysts  are  not  infrequently  found  in  the 
superior  mediastinal  space,  and  they  may  be  single  or 
multiple,  vary  in  size,  character,  consistency  and  loca- 
tion, even  to  encroaching  upon  the  anterior  and  supe- 
rior spaces.  Such  goitres  are  termed  Diving  Goitre 
(Malard,  1879),  Endothoracic  Goitre  (Cadet,  1905). 
Ricketts,  B.  M.  (1895),  operated  upon  a  male  about 
thirty  years  old  for  such  a  cyst,  and  (1904)  another  in 
a  female  forty  years  of  age.  Pressure  symptoms  were 
alarming  in  each  patient,  but  immediately  disappeared 
after  operation.  Recovery  uneventful  in  each  case. 
Since  writing  this  chapter  he  has  removed  another 
large  cyst  of  the  thyroid  lobe,  in  a  male  thirty  years 
old,  occupying  a  space  behind  the  innominate  artery 
and  arch  of  the  aorta ;  recovery ;  operation,  April  16th, 
1913. 

THYROID   CYSTS. 

Bonnet :  Memoire  sur  les  goitres  qui  compriment  et  defer- 
ment la  trachea.    Gaz.  Med.  de  Par.,  vi,  772,  1851. 

Demme:  Beitrage  zur  Kenntnis  der  Tracheostenosis  per 
compression.    Wurzburger  Med.  Ztschr.,  ii,  420,  1861. 

Menle :  Handbuch  des  Systemat.  Anatomic  des  Menschen, 
ii,  560,  1873. 

Proust :    Rev.  Clin.  Chir.  Arch.  Gen.  de  Med.,  ii,  233,  1875. 
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Malard :  Sur  Ic  goitre  plongeat  ou  retrosternal.  These  de 
Paris,  1879. 

Dittrich :  Intrathoracic  tumor  bedingtud  durch  einc  Struma- 
Cyste.     Prag.  Med,  Wchnschr.,  xii.  262,  1887. 

Boutaresco:  Goitre  ci'stique  suffocant  retrosternal  opere 
avec  succes.    Cong,  franc,  de  Chir..  jv,  sess.  JJ5,  1889. 

Petit :  Des  tumeurs  gazeuses  du  cou.  Rev,  dc  Chir.»  Par« 
ix.  97,  1889. 

Wofler:  Zur  Anatomic  und  Path,  des  Korpcs  und  Ncbcn- 
kopfes.    Arch.  f.  klin.  Chir,  xi.  169,  1890. 

Bowlby :  A  case  of  large  intrathoracic  goitre  causing  dysp- 
nea.   Trans.  C!in.  Soc..  Lond..  xxviii,  197,  1895. 

Wuhrmann :  Die  struma  intrathoracica,  Deutsch.  Ztschr, 
f.  Chir.,  xliii,  p.  i,  1896. 

Kochcr,  T. :  Kropf-excision  bei  struma  intrathorica.  Ver- 
handl.  d.  Deutclie  Gescllsch.  f.  Oiir.  xxx.  347.  1901. 

Wild,  O.:  Die  Untcrsuchun^  der  Luft-rohcre  und  die  Ver- 
wendung  der  Tracheoskopie  bei  Struma,  Beitr.  z.  klin,  Chir^ 
xiv.  p.  i,  1905. 

Pfciffer:  Die  Darstellung  der  Tracliea  im  Rontgenbild 
besonders  bei  Struma.     Bcitr.  z.  klin,  Chir.,  xiv,  716,  1905, 

De  Quqrvain:  Spaziellc  chirurgischc  Diagnostik,  xx,  160, 
1907. 

Leon  Berard :  Corps  thyroids.  Neuveau  Traite  de  Chir- 
iirgie,  XX,  335,  1908. 

Kocher,  A,:  Diseases  of  the  thyroid  gland.  Keen's  Sur- 
gery, iii.  362,  1910. 

Tuberculosis  appears  in  the  form  of  caseous  Je- 
posits,  usually  with  secondary  glandular  degeneration» 
hut  it  may  be  primary.  When  secondary,  it  is  by 
extension  from  the  pleura,  pericardium  or  lung,  and 
any  one  of  the  four  divisions  may  be  equally  involved 
in  frequency  or  extent,  hut  that  of  the  anterior  cham- 
ber probably  is  more  frequently  affected.  The  primary 
or  secondary  lesion  may  become  associated  with  pus 
at  any  time. 

TLTBERCULOSIS. 

Koster,  H. :  Gotcsbargs  Lak.  salisk,  Forb.,  167 ;  Discussion 
pt.  2,  4M4,  1892. 

Beattie,  J.  M. :    Pediatrics,  N.  Y.  &  Lond.,  i,  547*550,  1896. 

Hahershon:  Tn  Clin.  Soc,  Lond..  xxxtii,  243»  2  pi,  1899- 
1900. 

Escalicr,  J,  M. ;  Rev,  Soc  Med.  Argent.>  Buenos  Aires. 
viii.  262-268,  1900. 

GrifJith.  F.  N. :    N.  York  M.  J.  Ixxi,  868,  1900. 

Gallei:  J.  dc  Chir.  et  Ann.  Soc  beige  de  Chir.,  Brux,,  i, 
706-710.  IWl, 

Guillaume-Lous*  P.:  Rupture  intra-palmonaire  d'uJi  tuber- 
cule  sotiS'plcural  interstitiel  mediastinal  ct  sous-cutane  con- 
secutif.    Arch.  Gen.  de  Med..  Par.,  ii.  2064-2066,  1903. 

Liefmann,  E.:  Ccntralbl.  f.  atlg.  Path,  u,  Path,  Anat,.  Jena, 
XV,  74Q.751     1904. 
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Lemaire  and  Ferrari:  Bull.  Med.  de  TAIgerie,  Alger.,  xvii, 
128,  1906. 

Ekmann,  C.  F. :    Hygiea,  Stockholm,  2,  f .  vi.  772-774,  1906. 

Fontaine :    Bull.  Soc  de  Med.  de  Gand,  xix,  229-231,  1907. 

Tremolieres,  F.,  and  Holland,  J. :  Sternales.  Bull,  et  Mem. 
Soc.  Anat.,  Par.,  Ixxxiii,  140-145,  1908. 

Allan,  J. :    Lancet,  Lond.,  ii,  1209,  1909. 

Syphilis  occasionally  manifests  itself  in  the  form  of 
gumma,  independently  or  associated  with  a  lymphatic 
or  the  thymus  gland,  pleura,  lung,  pericardium,  carti- 
leges  or  bony  structures.  But  five  such  cases,  however, 
have  been  reported  in  this  series.  There  does  not  seem 
to  be  any  special  locality  in  which  it  is  more  liable  to 
occur.  Mercury,  saltarsan,  or  potassium  iodide  should 
be  given  to  the  point  of  ptyalization  or  maximum 
dosage. 

SYPHIUS. 

Schunemann :  Verhandl.  d.  phys-med.  Gescllsch.  zu  Wurzb. 
n.  F.  xxxiii,  34-37,  1899. 

Malkoff,  G.  M. :  Bolnitsch.  Gaz.  Botkina,  St.  Petersb.,  xi, 
1129-1137,  1900. 

Mammelis,  A.  G. :    Syphilis  des  Mediastinums,  Jena,  1903. 

Buttine,  D. :    Riv.  crit.  di  Clin,  med.,  Firenze,  ix,  1-4,  1908. 

Milne,  L.  S. :  Proc  N.  York  Path.  Soc,  n.  s.  ix,  66-73, 
1909-10. 

Actinomycosis  of  the  mediastinum  appears  in  litera- 
ture as  having  occurred  but  once,  though  about  20  per 
cent  of  all  cases  occur  in  the  lung.  The  head  and  neck 
are  the  most  frequent  points  of  election,  50  per  cent 
of  all  cases  in  the  body  having  been  found  there. 

Symptoms  when  found  in  the  lung  are  pain  followed 
by  pleurisy  and  expectoration,  pneumonia  or  bronchitis, 
or  both.  At  this  time  there  occurs  proliferation  of 
round  cells  which  soon  undergo  fatty  degeneration  and 
abscess  which  ruptures  into  the  bronchia.  Examina- 
tion of  the  pus  shows  yellow  sud-like  bodies  visible  to 
the  eye.  and  when  they  are  rubl>ed  l>etween  the  fingers 
they  give  a  greasy  feel. 

Treatment. — Daily  large  doses  of  iodine  of  potas- 
sium internally  and  a  one  per  cent  solution  subcutane- 
ously  in  one-half  drachm  do^^es  every  third  or  fourth 
day.  Five  per  cent  solutions  of  carbolic  acid,  perman- 
ganate of  potassium  and  methyl -violet  have  also  been 
given  in  this  way. 


Von  Schrotter,  L. :  Uel>cr  Actinomycose  des  Mediastinums 
und  dcs  Herzens.  Internal.  Beitr.  z.  Inn.  Med.  (LeydenK 
Berl.,  i,  535-555,  1903. 

Emphyxema  may  result  from  direct  itijury  to  the 
chest,  especially  when  the  thoracic  wall  is  penetrated, 
or  the  litng,  trachea,  broiichys  or  e^ophagiis  have  been 
perforated  from  any  cause.  It  may  remain  localized, 
or  extend  to  involve  the  entire  body. 

Technique  of  Operation. — An  incision  is  made  in  the 
lower  neck  or  chest,  or  both»  or  what  is  probably  belter, 
alone  or  combined  with  these,  a  tracheotomy  is  done 
through  which  a  cantmla  is  introduced  to  within  one- 
half  inch  of  the  !>i furcation  of  the  trachea*  In  great 
emergency-cases  these  incisions  should  be  made  as 
rapidly  as  possible,  sometimes  without  pulmonary, 
sometimes  with  local  anesthesia.  Great  care  should  be 
exercised  in  keeping  the  tube  free  from  mucus,  by 
frequentiy  withdrawing  and  cleansing  it ;  belter  slilb  a 
second  tube  should  be  ready  to  replace  the  first. 

EMPHVSOIA. 

Falliard,  U:  Bull,  et  Mem,  Soc.  d.  hop..  Par,.  3.  s.  x,  199- 
202,  1893, 

Gracve,  O. :  Ueber  interstuielles  Eniphyscm  der  Lungen 
und  des  Mediastinum,     Kiel,  1899. 

Perdu.  P.:  Arch,  de  Med,  et  Phann,  Mil,  Par,,  xl.  409^ 
41h  1902. 

Gangrene  rarely  occurs  within  this  localily ;  how- 
ever, it  may  do  so,  resulting  from  trauma,  or  any  path- 
ological organism.  The  case  of  Neveux  (1895)  had 
its  origin  in  the  lung,  but  gradtially  encroached  v\\iOn 
other  tissues  within  the  space.  It  may  be  primary  or 
secondary,  primary  when  it  originates  in  a  new  growth 
that  is  located  within  the  mediastinal  space,  secondary 
when  it  encroaches  u|>on  the  sjlace  indirectly. 

Treatment  consists  in  thoracoplasty  and  removal  of 
as  much  of  the  patholog}^  as  possible.  Drainage  is  the 
most  important  element  in  the  treatment. 

Neveux.  G,:  De  la  gangrene  du  mediastinum  et  de  la  gan- 
grene pulmtjnaire  consecutive*  Paris,  1895, 

Fistulac  may  be  single  or  muhiple.  due  to  injury  or 
disease,  and  close  spontaneously  by  surgical  operation 
or  the  injection  of  Insmuth  paste.    They  may  originate 
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in  the  esophagus,  bronchus,  or  any  of  the  soft  struc- 
tures surrounding  it.  They  may  also  result  from  dis- 
ease of  the  vertebrae  or  soft  structures  of  the  neck,  or 
foreie:n  bodies  entering  from  without,  or  concretions 
forming  within  the  thorax.  They  are  always  infected 
and  remain  so  until  closure. 

NEOPLASMS — BENIGN,    MALIGNANT. 

A^eoplasms  are  found  more  frequently  in  the  anterior 
mediastinum,  and  may  be  either  malignant  or  non- 
malignant.  If  carcinoma,  it  is  usually  secondary  to 
carcinoma  in  the  mammary  gland.  Nothing  can  be 
done  for  malignant  cases  that  will  be  of  any  benefit, 
but  when  non-malienant  they  may  be  removed  by  an 
osteo-cartilaginous  flap,  consisting  of  the  sternum  and 
costal  cartilages.  Drainage  should  always  follow  such 
operations,  with  or  without  infection. 

Sir  Richard  Douelas  Powell  (The  Practitioner, 
Ixxxvi,  605,  191 1 )  :  Mediastinal  growths  are,  in  prac- 
tice, comparatively  rarely  met  with,  so  that  the^r  occur- 
rence is  apt  to  take  us  by  surprise.  Further  given  a 
mediastinal  growth  as  a  certain  diagnoc*'^,  the  prog- 
nosis is  absolutely  fatal. 

About  90  per  cent  of  the  cases  of  intra-thoracic 
growths  are  of  malignant  nature,  either  in  the  form 
of  carcinoma  or  sarcoma.  Hydatids,  enchondromata, 
fibrom.ata,  are  comparatively  rare.  Growths  in  the 
medistinum  are  generally  but  not  by  any  means  always 
primary.  Sarcoma  and  lymph-sarcoma  are  the  most 
common  growths  in  the  mediastinum,  true  carcinoma 
being  comparatively  rare.  The  most  common  seat  of 
the  original  growth  is  in  the  lymphatic  glands  of  the 
upper  mediastinum.  Malignant  disease  may  extend 
into  the  mediastinum  from  different  parts,  more  par- 
ticularly from  the  esophagus. 

Powell,  in  speaking  of  the  treatment  of  mediastinal 
growths,  remarks  that  we  can  do  something  in  pallia- 
tion. One  point  to  consider  in  a  great  many  cases  is, 
what  to  do  w-ith  the  effusion.  If  we  recognize  that 
effusion  is  a  consequence  of  a  growth — as  we  com- 
monly do  upon  the  first  tapping,  for  instance — we  will 
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postpone  a  later  tapping  as  long  as  we  can  consistently, 
without  aggravating  the  distress  of  the  patient. 

Undoubtedly  the  pressure  of  a  fluid  effusion  some- 
what retards  the  activity  of  a  malignant  growth.  From 
the  same  point  of  view,  when  lapping  such  a  case,  we 
w^ould  not  completely  exhaust  the  pleura,  but  only 
draw  off  that  amount  of  fluid  which  would  give  relic f» 
because  if  we  produce  a  negative  pressure  in  the  chest 
we  would  l>e  liable  to  induce  some  hemorrhage*  or  at 
all  events  we  would  aspirate  the  blood  towards  the 
growth  and  increase  the  rapidity  of  its  formation.  For 
the  dyspnea  in  these  cases  we  may  use  oxygen  inhala- 
tions. In  such  a  case  one  would  only  use  oxygen  from 
time  to  time,  in  so  far  as  it  might  relieve  suffering. 
The  pain  in  these  cases,  which  is  generally  considerable 
in  the  earlier  stages,  can  be  relieved  by  the  use  of  mor- 
phine. In  a  later  stage  it  is  distress  and  dyspnea  from 
which  they  suffer  rather  than  pain.  Tiiere  is  one 
combination  of  drugs  which  Paneill  has  found  useful 
in  these  cases,  especially  in  the  early  stage,  namely,  a 
combination  of  sodium  iodide  -and  chloral.  Two  or 
three  grains  of  sodium  iodide  and  five  or  seven  grains 
of  chloral,  giv*en  every  three  or  four  or  six  hours, 
undoubtedly  do  give  relief  to  the  dyspnea.  Possibly 
the  iodide  has  some  effect  in  causing  the  absorption^ 
not  of  the  tumor,  but  of  the  adventitious  materials 
about  the  tumor,  while  the  chloral  is  a  valuable  seda- 
tive and  antispasmodic.  Produce  sleep  with  chloral 
or  opium. 

Hinman:  "A  correct  diagnosis  of  mediastinal  tumor 
usually  can  be  made  from  the  physical  signs  and  symp- 
toms described.  Whether  the  tumor  be  benign  or 
malignant  can  only  be  determined  by  a  consideration 
of  the  course  of  the  disease  and  the  character  of  the 
onset.  If  these  indicate  malignancy  it  is  in  all  proba- 
bility a  sarcoma.  A  tumor  of  slow  progress  indicates 
a  dermoid.  Cachexia  is  rare  from  dermoids.  Sarcoma 
rarely  gives  symptoms  longer  than  one  year,  while  the 
dermoid  has  a  duration  of  from  three  to  ten  years. 
The  pressure  signs,  such  as  edema,  inequality  of  pupils, 
cyanosis,  laryngeal  symptoms,  etc.,  are  rarely  present 
in  the  case  of  dermoids,  except  in  those  which  show 


malignancy.  The  sputum  should  be  carefully  watched 
if  dermoids  are  suspected.  When  hairs  are  expector- 
ated the  diagnosis  is  assured.  A  fistulous  communica- 
tion with  the  skin  should  be  studied  as  to  the  nature 
of  the  discharge.  The  discharge  of  hair  gives  a  certain 
diagnosis  of  dermoid.  Fat  droplets,  fatty  acid  or  chol- 
esterin  crystals  or  squamous  epithelium  in  the  sputum 
or  escaping  from  a  fistulous  opening  are  very  sug- 
gestive of  dermoid. 

''Aneurism  is  often  difficult  of  differentiation.  The 
time  element  is  important.  The  signs  of  pressure  are 
as  a  rule  more  marked  in  a  tumor.  Tracheal  tugging 
is  rare  in  tftnor.  The  radiograph  furnishes  very  valu- 
able information  both  as  to  the  presence  and  the  differ- 
entiation of  tumors  in  the  mediastinum. 

''Differential  diagnosis  from  tumors  of  the  lung 
oflFers  the  greatest  difficulty  because  they  invade  the 
mediastinum  early.  A  history  of  onset  with  cough  and 
blood-stained  sputum,  without  signs  of  pulmonary 
tuberculosis,  is  very  suggestive  of  lung  tumor,  particu- 
larly if  occuring  in  a  person  over  fifty.  Hemoptysis 
is  fairly  common  with  dermoids  and  teratomata,  but 
these  tumors  usually  occur  before  the  thirtieth  year. 

"Acute  and  chronic  mediastinitis  are  practically 
never  primary,  but  occur  secondarily  to  neighboring 
infections  and  may  give  no  differential  signs  or  symp- 
toms. When  the  process,  however,  has  gone  on  to 
the  formation  of  an  abscess  in  the  mediastinum,  pres- 
sure-symptoms develop  and  might  lead  to  confusion 
with  a  simple  tumor  if  it  were  not  for  the  train  of 
symptoms  indicating  a  septic  process.  The  throbbing 
thoracic  pain,  the  fever,  rapid  pulse  and  facies  of  a 
septic  condition  have  a  very  definite  differential  value. 
The  conditions  of  intra-thoracic  goitre,  mediastinal 
hernia  and  mediastinal  emphysema  are  rare  and  need 
scarcely  be  mentioned." 

Fibroma  is  less  frequent  in  this  space  than  the  pre- 
ceding neoplasms,  and  has  not  been  found  to  be  mul- 
tiple and  the  single  growth  never  attains  any  great  size. 
It  occurs  more  frequently  in  the  male,  and  is  rare  in 
childhood.    Being  located  nearly  always  in  the  anterior 
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portion,  ii  is  frequfiitly  amenable  to  surgical  measures 
for  its  tiestruetion. 

Lipoma,  especially  of  the  multiple  variety,  is  exceed- 
ingly rare,  there  being  but  one  such  case  rejx)rted. 
This  was  in  the  anterior  portion  and  no  doubt  could 
have  been  removed  with  a  reasonable  assurance  of 
safety  had  its  character  been  determined  early  enough 
to  have  afForderi  the  advantages  that  intra-tracheal 
insufflation  offers. 

Bertoli,  P. :  Un  raro  caso  dt  Hporai  multipH  sotto-pleurici 
nel  mediastino  antertors.  Gazz.  d,  osp..  MiUno.  xxix,  1108^ 
1908. 

Carctnoma  occurs  about  seventy-five  per^nt  as  fre- 
quently as  sarcoma,  and  as  often  in  the  anterior  medi- 
astinum as  in  all  other  locations,  alone  or  combined, 
within  the  mediastinum. 

One  primary  and  two  secondary  instances  of  it  have 
been  found  in  the  mediastinum. 
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The  treatment  after  operations  upon  the  inediasti- 
num  pertains  principally  to  drainajsje,  for  there  is  not 
an  operation  in  this  space  that  does  not  require  it.  The 
body  should  be  placed  in  a  semi-recumbent  position  as 
soon  as  possible. 

//  the  eondition  is  aseptie  the  tape  or  tube  should  be 
inserted  into  the  space  and  removed  whenever  the 
amount  of  secretion  becomes  minimized,  but  if  such 
a  secretion  becomes  septic  the  drainage  should  be  per- 
manent and  the  wound  treated  as  though  it  had  been 
primarily  infected.  If  primarily  infected  the  same 
provisionary  drainage  should  be  instituted,  and  the 
dressings  changed  daily,  oftener  if  necessary.  Dress- 
ings may  be  secured  in  place  preferably  by  a  muslin 
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Sarcomata  occur  about  twenty-five  per  cent  less  fre- 
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mediastinum  as  in  the  posterior,  anterior  and  middle, 
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Sarcomata  primarily  or  secondarily  are  the  second- 
most  frequent  neoplasms  of  any  character  found 
within  the  mediastinal  space.  Of  its  many  varieties 
there  are  probably  none  that  have  not  been  discovered 
there  either  primarily  or  secondarily,  but  sarcomata 
are  more  frequently  secondary  and  the  lung  and  pleura 
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the  seat  of  their  origin.  That  the  thymus  gland  or  its 
remains  are  frequently  their  seat  of  origin  there  can 
be  no  doubt.  Sarcomata  have  been  found  to  originate 
in  the  pericardium,  heart,  trachea,  esophagus,  bron- 
chus, thyroid,  sternum,  diaphragm,  ribs  and  vertebrae, 
and  in  both  animal  and  man  alike,  though  with  not  the 
same  frequency  in  the  lower  animals,  in  which  it  seems 
to  have  a  predisposition  to  the  carnivorae,  especially 
the  dog  and  rhinoceros. 

Hodcjkins  Disease. — Pseudoleukaemia,  or  Hodg- 
kin's  disease,  a  communication  concerning  which  we 
publish  in  the  same  issue  of  the  N.  Y.  Med.  Journal, 
is  one  of  the  most  resistant  to  treatment  of  all  patho- 
logical conditions.  There  is  a  suspicion  that  it  is  allied 
to  the  malignant  neoplasms,  yet  arsenic,  which  accord- 
ing to  Sir  John  Hutchinson,  will  give  rise  to  cancer, 
seems  to  have  produced  the  best  results  so  far,  if  we 
except  two  somewhat  obscure  cases  reported  some  ten 
years  ago  by  W.  A.  Pusey,  in  which  recovery  is  said 
to  have  taken  place  after  persistent  use  of  the  X-rays. 
Iodine  and  potassium  iodide  are  praised  by  some  thera- 
peutists and  severely  condemned  by  others.  In  follow- 
ing up  the  idea  of  the  specificity  of  arsenic,  sodium 
cacodylate  and  ataxyl  have  been  tried  and  found  want- 
\no^\  they  have  been  given  internally  and  by  injection. 
Applications  of  irrecn  soap  and  of  solution  of  formal- 
dehyde and  rectified  spirits  have  been  made  to  the  skin 
over  the  enlarged  glands.  Berberine  hydrochloride 
has  been  exhibited.  A  list  of  the  drugs  tried  seems  to 
be  mainly  useful  in  stimulating  the  imagination  of  the 
j)nictitioncr  who  may  be  confronted  with  a  case  of 
Hodi^Hxin's  disease,  so  that  he  may  strike  out  a  new 
path  in  treatment  and  not  waste  time  in  repeating 
measures  that  have  not  produced  a  single  authentic 
cure.  Surii^ery  seems  to  be  equally  helpless  in  the  face 
of  this  l)affling  malady. 

iioix; kin's  disease  and  pseudoleukaemia. 

New  York,  Mav  30,  1911. 

To  the  Editor: 

The  impression  seems  to  be  prevalent  that  Hodgkin*s 
disease  and  pseuiloleukaemia  are  identical,  since  the 
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terms  are  often  employed  interchangeably  by  medical 
writers.  For  example,  in  America  such  observant 
students  of  Hodgkin's  disease  as  Longcope  and  Reed 
have  fallen  into  this  error  repeatedly,  while  in  an  edi- 
torial in  the  Journal  for  May  20th,  page  994,  the  titles 
in  question  are  used  synonymously.  On  page  972  of 
the  same  number  of  the  Journal,  however,  the  state- 
ment occurs  in  an  article  on  Certain  Lesions  of  the 
Lymph  Nodes,  that  "pseudoleukaemia  is  to  be  distin- 
guished from  Hodgkin's  disease,  since  the  latter  is 
associated  with  histological  changes  which  render  its 
recognition  practicable  in  almost  any  circumstance." 
(Symmers.) 

In  this  connection  permit  me  again  to  point  out  that 
pseudoleukaemia  and  Hodgkin's  disease  are  entirely 
different  lesions,  although  sometimes  resembling  one 
another  in  their  clinical  aspects.  Pseudoleukaemia  was 
described  by  Cohnheim  as  a  lesion  presenting  the  essen- 
tial anatomical  changes  of  chronic  lymphatic  leukaemia 
(lymphomatosis),  but  without  changes  in  the  blood. 
On  the  other  hand,  innumerable  investigators  have 
shown  that  Hodgkin's  disease  is  histologically  separa- 
ble not  only  from  pseudoleukaemia  but  from  the  sev- 
eral other  conditions-  with  which  it  was  previously 
confused.  Thus,  in  contradistinction  to  the  simple 
lymphomatosis  of  pseudoleukaemia,  Hodgkin's  disease 
is  characterized,  histologically,  by  overgrowth  of  inter- 
stitial connective  tissue,  by  proliferation  of  endothelial 
cells  and  the  formation  of  multinucleated  giant  cells, 
by  the  occurrence  of  variable  number  of  lymphoid 
cells  and  eosinophiles,  and,  finally,  by  areas  of  necrosis 
— a  composite  picture  sufficiently  unlike  that  of  any 
other  known  lesion  to  render  its  recognition  relatively 
simple." — Douglas  Symmers,  M.D. 

(If  we  erred  in  considering  Hodgkin's  disease  to  be 
identical  with  pseudoleukaemia,  we  erred  in  good  com- 
pany. Tyson,  Osier  and  French,  in  their  work  on  prac- 
tice, McFarland  and  Adami,  in  their  pathologies,  Fos- 
ter, Borland,  Gould,  and  the  latest  authority.  Stead- 
man,  in  their  dictionaries,  and,  finally,  the  Index- 
Catalogue  of  the  Library'  of  the  Surgeon  General's 
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Office,  give  pseudoleiikaemia  as  a  synonym  of  Ilodg- 
kin's  disease, — Editor) 

Endothelioma  is  a  rare  form  of  new  growth  closely 
related  to  the  sarcomata  in  genesis,  and  sometimes  re- 
sembling them  in  appearance,  while  some  resemble  car- 
cinoma to  a  degree  that  it  is  impossible  to  separate 
them. 
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CHAPTER  XIX. 


COMPLICATIONS  ARISING  IN  SURGICAL 

CONDITIONS  OF  THE  THORAX 

AND  ITS  VISCERA.* 

Complications  existing  before,  arising  during  or  oc- 
curring after  a  surgical  operation  upon  or  injury  to 
the  thorax  and  its  viscera,  are  so  frequent  and  of  so 
much  concern  that  their  most  important  features,  with 
their  symptoms,  diagnosis  and  treatment,  are  consid- 
ered somewhat  in  detail.  They  may  vary  in  degree 
and  number,  and  greatly  embarrass  the  after-care. 

The  purpose  is  to  fortify  those  to  whom  the  after- 
care is  delegated  against  any  emergency  that  may  arise, 
because  it  is  impossible  for  the  surgeon  to  give  his 
personal  attention  at  all  times,  and  because  the  attend- 
ing physician  is  not  at  all  times  willing,  though  com- 
petent, to  give  his  individual  attention  to  such  work. 

The  X-Ray  and  Radium  have  been  so  enthusiasti- 
cally recommended,  alone  or  combined  with  surgery, 
in  the  treatment  of  all  forms  of  neoplasms  of  the 
thorax  and  its  viscera,  that  it  is  becoming  that  they  be 
given  favorable  mention,  even  though  their  curative 
influence  in  these  tissues  has  not  been  well  established. 
Their  use  is  especially  indicated  in  the  inoperable  be- 
nign and  malignant  growths,  and  operable  malignant 
growths,  and  though  but  little  has  been  accomplished 
with  eitlier,  the  results  warrant  iheir  continued  and 
energetic  use.  Their  technique  can  only  l)e  known  to 
but  comparatively  few,  for  which  reason  they  will  not 
be  herein  considered. 

Mercury  a)id  Iodine  alone  or  coml)ined  l)eing  almost 
specifics  for  syphilitic  lesions,  should  l)e  given  in  some 
form  or  way  after  surj2:ical  o])erations  for  any  such 
lesions  in  the  thorax  or  its  viscera.    Thev  are  indicated 


*  An   address    delivered    tf>   the    students   of    the    American 
Medical  College.  St.  Louis,  Mo.,  January,  1912. 


in  operations  and  injuries  of  all  kinds  upon  syphilitic 
and  sarcomatous  subjects,  and  should  be  given  to  the 
maxiniuni  influence  by  inunctions,  hypodermic  injec- 
tions of  gray  oil  or  by  the  mouth  or  rectum.  Such  a 
course  of  medication  will  prevent  delayed  union  of 
fractured  ribs,  costal  cartileges  or  sternum,  and  cause 
them  to  become  united  after  all  other  means  have 
failed. 

Sak'arsafL — ''Timeo  danu^os  et  dona  fetrntes**  (**I 
fear  the  Greeks  even  when  they  are  bringing  gifts/*) 

This  much  lauded  remedy  is  now  upon  the  trial- 
sheet  I  what  balance  will  be  shown  to  its  credit  remains 
as  yet  undetermined.  Surgical  conditions  in  which  it 
wnll  be  most  appropriate  have  not  yet  been  decided 
upon,  if  they  are  at  all  to  be  relied  upon.  It  is  hardly 
probable  that  mercury,  which  has  for  centuries  claimed 
to  be  the  only  specific  for  any  disease,  will  be  lost  in 
the  shadow  of  one  so  recently  discovered,  How^everi 
time  may  verify  every  claim  that  has  been  made  in  its 
favor. 

Scnatt  alone  or  combined  with  surgery,  or  any  other 
remedy »  has  been  of  Imt  little  if  any  avail  in  the  treat- 
ment  of  any  form  of  neoplasms  of  the  thorax  or  its 
viscera.  However,  as  surgery  and  its  combined  treat- 
ment for  malignant  growths  in  these  tissues  has  failed 
of  material  accomplishment,  it  is  proper  that  serum  and 
all  other  supposed  remedies  for  their  cure  should  be 
applied  in  their  after-care. 

Comf^lications:  Pain,  cardiac  changes,  respiratory 
changes,  shock,  unconsciousness,  delirium,  gastritis, 
fever,  local  sepsis,  general  sepsis,  soiled  ilressings, 
hemorrhage,  urine,  coprostasis,  bronchitis,  pneumon- 
itis, nephritis,  endocarditis,  pleuritts,  pericarditis,  men- 
ingitis, osteitis,  choroiditis,  and  osteomyelitis. 

Pain, 

Paift,  more  or  less  severe,  is  usually  present  after 
surgical  or  traumatic  injury,  not  always  proportionate 
to  the  amount  of  tissue  involvement,  but  varying  with 
the  character  and  amount  of  nerve-tissue  implicated, 
especially  in  the  cutaneous  structures. 

It  should  be  given  careful  and  immediate  considera- 
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tion,  because  it  is  usually  due  to  hemorrhage,  position 
of  the  body,  tight  ligature  or  suture.  In  either  case  it 
should  be  relieved  by  removing  the  cause,  if  not  by  the 
administration  of  narcotics,  such  as  codeia,  morphia, 
opium  or  their  preparations.  Hyoscyamine,  morphia 
and  cactine  are  popular  with  the  profession. 

Narcotics  are  often  necessary,  especially  when  pain 
is  not  well  tolerated,  sulphate  of  morphine  and  codeine 
being  the  best  of  the  many  forms  of  opium.  They 
should  be  administered  hypodermically  when  possible, 
beginning  with  the  minimum  dose,  one-eighth  of  a 
grain,  increasing  in  frequency  to  meet  the  require- 
ments. Their  general  effects,  such  as  nausea,  consti- 
pation, vomiting  and  checking  secretions,  are  the  chief 
reasons  for  not  using  them.  However,  there  are  cases 
where  they  are  absolutely  necessary,  though  the  pro- 
longed constitutional  effects  of  the  hyoscyamine,  mor- 
phia and  cactine  are  undesirable,  which  is  the  chief 
cause  of  their  combination  being  so  slov/ly  adopted. 

Circulatory  Changes. 

Cardiac  changes,  such  as  indicated  by  the  radial 
pulse,  are  many  times  most  certain  and  absolute  indi- 
cations of  the  patient's  condition,  and  a  feeble,  mter- 
mittent  pulse  exceeding  120  per  minute  in  an  adult,  at 
any  time,  but  especially  after  an  operation,  should  be 
carefully  considered,  as  it  is  always  undesirable  and 
should  give  cause  for  much  concern. 

Respiratory  Changes. 

Respiratory  disturbances  may  begin  with,  exist 
throughout  the  administration  of  an  anesthetic,  and 
continue  for  several  hours  thereafter,  or  they  may 
begin  immediately  after  removing  the  mask  and  con- 
tinue indefinitely,  during  the  conscious  or  unconscious 
state,  while  respiration  may  be  increased  or  diminished 
in  frequency  and  strength.  It  may  be  thoracic  or  dia- 
phragmatic, regular  or  intermittent,  each  being  mord 
or  less  of  diagnostic  value. 

The  respiratory  movements  are  always  more  or  less 
accelerated  in  injuries  of  the  chest,  and  for  this  reason 
cause  considerable  disturbance. 


Shock. 

Shock,  with  subnormal  temperature,  varies  in  degree 
and  is  usually  due  to  accidental  or  surgical  trauma, 
hemorrhage  or  general  anesthesia,  alone  or  combined. 
Sometimes  it  is  due  to  the  loss  of  blood,  manipulation 
of  the  viscera,  joy,  fright,  heat,  cold,  and  draughts  of 
air  or  water. 

Symptoms  are  first  manifested  by  a  change  in  the 
facial  expression,  by  contracted  features,  sickly- white 
hue  of  skin,  thin,  pale  lips,  cyanosed  and  cold  body; 
great  decrease  in  muscular  activity,  especially  of  the 
eyelids,  which  do  not  close;  relaxation  of  sphincter 
ani;  swallowing  difficult:  retention  of  urine;  absence 
of  coma,  but  mental  sluggishness  well  marked. 

The  pulse  varies  from  slow  in  mild  to  rapid  in  severe 
cases,  when  it  flutters  and  becomes  imperceptible, 
which  indicates  the  severity  of  the  case. 

The  temperature,  which  should  be  taken  in  the  rec- 
tum, is  usually  below  normal,  with  general  cold  per* 
spi ration  due  to  relaxed  openings  of  the  sweat-glands. 

Vomiting  and  return  of  color  are  indications  of  re- 
action. 

Treatment. — The  same  principles  of  treatment  apply 
to  all.  The  body  should  be  made  dry.  artificial  heat 
being  apj)lied  by  means  of  water-bottles,  sacks  of  sand, 
salt  or  other  articles,  or  electric  heat  can  be  used,  and 
friction,  all  with  great  caution. 

JVater  heated  to  the  degree  of  tolerance  may  be 
taken  into  the  stomach  when  conscious ;  if  not  so,  it 
may  be  placed  there  or  in  the  rectum  through  a  tube, 
to  l)e  re])eated  every  hour :  while  auto-transfusion 
should  not  be  resorted  to,  nutrient  enemas  should  be 
given,  and  morphia  in  small  doses,  for  stimulation, 
administered  continuously,  hvpodermatically. 

Unconsciousxf.ss. 

Unconscrousness  following  general  anesthesia  usual- 
ly lasts  but  a  few  minutes  or  hours,  but  in  some  cases 
it  may  extend  over  a  period  of  twenty-four  hours  or 
more,  depending  ui)on  the  amount  of  shock,  and  in 
spinal  anesthesia  the  amount  of  tissue  destroyed. 

One  or  two  hours  is  the  usual  time-limit  for  ether, 
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chloroform,  or  alcohol,  chloroform  and  ether,  while 
with  nitrous  oxide  or  ethyl  chloride  it  lasts  but  a .  few 
minutes.  Hypnosis  may  be  prolonged  indefinitely,  but 
with  all,  eternal  vigilance  should  be  the  watchword 
with  those  who  assume  the  post-operative  care. 

Respiration,  temperature,  urinary  and  alimentary 
secretions  should  be  especially  observed.  While  un- 
consciousness varying  in  time  and  degree  is  necessary 
in  many  cases,  it  must  be  admitted  that  it  is  attended 
with  great  anxiety  and  responsibility,  especially  when 
produced  with  H.  M.C.,  because  no  outcry  from  pain 
(which  is  so  often  a  warning  of  hemorrhage)  can  be 
made  for  several  hours. 

Treatment  is  most  urgent  and  should  be  given  with 
the  greatest  caution.  The  body  should  be  kept  straight 
upon  a  plane,  garments  loosened,  face  uncovered,  and 
all  wet  garments  and  bedding  replaced  with  those  that 
are  dry,  after  the  body  has  been  made  so.  The  body 
should  be  kept  in  an  even  temperature  (80°  F.),  with- 
out draughts,  and  artificial  heat  applied  by  means  of 
hot  water  bottles,  sand,  salt  bags,  metal  or  porcelain 
substances,  each  of  which  should  be  used  with  the 
greatest  caution.  The  electric  pad  is  the  most  desir- 
able because  the  heat  can  be  applied  uniformly,  con- 
stantly and  without  danger. 

Stimulation  by  one  or  more  of  the  means  indicated 
should  be  used  with  great  care,  especially  alcoholic  and 
the  drug  stimulants. 

Stimulants  do  not  hold  an  important  place  in  the 
after-treatment  of  surgical  operations  upon  the  chest 
and  its  viscera,  especially  the  heart,  where  they  are 
contraindicated.  The  use  of  stimulants  during  surgi- 
cal operations  on  these  organs,  or  in  their  after-care, 
can  always  be  questioned  with  considerable  propriety. 
This  applies  especially  to  alcohol  and  other  stimulants 
that  may  produce  vomiting.  Much  can  be  said  in  favor 
of  adrenalin  and  water,  but  concerning  other  drugs 
there  is  much  doubt.  The  one  of  selection  should  be 
that  most  available  and  of  a  technique  most  familiar 
to  those  who  are  to  employ  it. 

Means  of  stimulation. — Hypodermoclysis  ;  proctocly- 
sis: transfusion  of  blood:  intra-venous  injection:  alco- 


hoi ;  adrenalin  ;  electricity  ;  oxygen  :  divulsion  of  sphinc- 
ter ani  muscle  :  cardiac  manipulation  ;  digitalin  ;  strych- 
nine; nitro-g[]ycerine,  and  camphor. 

Hyt^odcrmoclysis  has  been  practiced  for  twenty  years 
with  most  satisfactory  results  as  a  substitute  for  a  loss 
of  blood,  and  in  cases  of  shock  without  loss  of  blood. 
It  is  most  availaljle  and  appropriate,  however,  in  cases 
of  shock  due  to  loss  of  blood,  t  )iie  should  be  familiar 
with  its  technique,  especially  with  reference  to  cleanli* 
ness»  because  of  the  frequency  of  infection  and  abscess 
beneath  the  point  of  puncture.  This  is  a  very  undesir- 
able complication  and  one  that  can  be  avoided  if  the 
one-half  of  one  per  cent,  solution  of  sodium  chloride, 
the  tubing,  vessel  and  needle  are  sterilized,  and  the 
cutaneous  structures  of  the  operator  and  patient  made 
clean.  The  elevation  of  the  vessel  should  not  exceed 
six  feet,  and  the  parts  into  which  the  injection  has 
been  made  well  massaged.  One  or  two  pints  may  be 
introduced  through  one  puncture,  more  than  this  if 
necessary,  with  several  punctures  in  the  mid-axillary 
line  over  the  scapula,  into  the  loin  or  anterior  thigh, 

Prociociysis  is  probably  the  best  means  of  introduc- 
ing large  amounts  of  aqueous  solutions  into  the  body 
slowly  for  stimulating  purposes  for  shock  or  infection. 
The  receptacle  sliould  not  exceed  eighteen  inches  ele- 
vation, and  the  solution  introduced  by  the  drop  method 
at  a  temperature  corresponding  with  that  of  the  body. 
Ten  or  twelve  quarts  may  be  introduced  into  the  body 
within  twenty- four  hours,  the  amount  depending  upon 
the  weight  of  the  body  and  the  purpose  for  which  it  is 
given.  A  No.  10  soft  rubber  catheter  introduced  into 
the  rectum,  and  secured  to  the  inner  thigh  w^ith  ad- 
hesive plaster,  may  remain  without  producing  irrita- 
tion of  the  ano-rectal  or  rectal  mucosa.  The  clip  may 
be  adjusted  to  the  rubber  tubing  so  that  the  solution 
may  flow  at  any  rate,  usually  one  drop  per  second 
being  sufficient.  At  this  rate  about  eight  ounces  are 
introduced  into  the  rectum  per  hour  or  twelve  quarts 
every  twentyfour  hours. 

Transfusion  has  been  practiced  for  thirty  years,  but 
not  until  recently  has  the  technique  been  sufficiently 
perfected  tti  make  it  at  all  popular.    The  best  results 


have  been  obtained  in  hospital  practice,  because  of  the 
great  difficulty  in  applying  it  in  private  homes.  There 
can  be  no  question  as  to  the  benefits  to  be  derived  from 
it,  and  when  pro])erly  done  it  is  superior  to  any  other 
means  of  introducing  fluids  into  the  body  as  substitutes 
for  blood.  It  is  not  only  superior  for  shock  from  loss 
of  blood,  but  for  anemia  due  to  any  cause ;  it  is  hardly 
advisaljlc,  however,  unless  the  operator  is  thoroughly 
familiar  with  its  technique.  For  this  reason  it  will 
probably  be  some  time  before  it  is  adopted  for  general 
use. 

Intra-vcnoiis  injection  is  the  most  direct  and  effi- 
cient  way  of  supplying  the  body  with  fluid  when  indi- 
cated, as  in  shock  or  loss  of  blood,  because  any  vein 
may  be  used,  but  those  superficial  are  most  available. 
One-fortieth  the  weight  of  the  body,  or  25  per  cent,  of 
the  normal  amount  of  blood  in  the  body  may  be  re- 
placed \w\\h  water  containing  one-half  of  1  per  cent, 
of  chloride  of  sodium;  usually  only  one-half  this 
amount  of  the  solution  will  be  required,  and  should  be 
given  under  strict  aseptic  precautions  by  one  experi- 
enced in  the  art. 

Alcohol  has  been  employed  as  a  stimulant  from  time 
immemorial,  and  it  has  been  the  most  abused  of  all 
stimulants.  There  is  much  doubt  as  to  it  being  of  any 
value,  and  when  given  it  should  be  per  rectum  when 
possible  and  with  great  caution. 

Adrenalin  is  the  most  active  and  desirable  cardiac 
stimulant  for  immediate  use,  and  should  be  used  with 
the  greatest  caution,  and  only  by  those  who  are  familiar 
with  its  action.  It  is  es|>ecially  indicated  in  cardiac 
failure  and  vaso-motor  paralysis  occurring  during  the 
administration  of  general  anesthesia,  with  and  without 
loss  of  mental  consciousness.  Not  more  than  five  drops 
of  a  1-1000  solution  should  at  first  be  given,  but  this 
may  be  repeated  within  five  minutes,  or  the  second  or 
third  dose  can  be  increased  to  ten,  fifteen  or  twenty 
minims.  Rarely  is  it  necessary  for  more  than  fifteen 
minims  to  be  given  at  the  first  injection,  though  as 
much  as  2  c.c.  have  been  given  at  one  time.  It  may 
also  be  administered  internally  in  the  same  dosage. 

Electricity. — Interrupted  faradism  is  beneficial  as  a 


stimulant  when  properly  applied;  cumbersome  appa- 
ratus and  inexperience  in  its  use  arc  the  chief  reasons 
for  its  not  being  more  frequently  employed. 

Oxygen  has  been  used  for  twenty-five  years  as  a 
stimulant  for  shock,  and  where  the  hmg-capacity  has 
been  diminished  from  any  cause ;  while  it  is  not  always 
available,  it  can  be  had  in  the  larg^cr  cities  and  hospi- 
tals. It  is  becoming  more  generally  used,  and  better 
understood,  and  should  be  found  in  the  possession  of 
all  practitioners,  because  it  can  be  kept  indefinitely  in 
cylinders  for  that  purpose. 

Dkmlsion  of  the  sphincter  ani  muscle  for  immediate 
stimulation  is  ifTe  simplest  and  most  available  of  all, 
and  can  be  done  by  any  physician,  care  being  exercised, 
especially  in  the  aged,  to  dilate  gradually  without  tear- 
ing the  muscular  fibers. 

Cardiac  manipulation  through  the  chest  or  abdomi- 
nal wall  is  performed  after  the  heart  has  ceased  to 
beat,  in  a  certain  nnnil*cr  of  cases  because  it  has  been 
demonstrated  that  the  heart  may  be  resuscitated  after 
tw'o  or  three  hours  of  quietude.  The  longest  time  of 
cardiac  quiescence  with  i>ermanent  restoration  of  the 
heart-beat  is  twenty-one  minutes*  thus  showing  that 
this  is  one  of  the  most  desirable  means  for  stimulation 
and  resuscitation. 

Diijitalin,  once  a  popular  and  favored  cardiac  stimu- 
lant, can  no  longer  claim  such  prestige,  because  it  has 
been  found  to  have  been  overestimated  for  such  pur- 
poses. 

Strychnine  has  declined  in  popularity  so  much  that 
it  can  hardly  lie  recognized  as  an  efficient  cardiac  stim- 
ulant;  amounts  sufTicient  for  this  purpose  are  too  dan* 
gerous  to  tolerate  and  its  use  can  not  therefore  be 
sanctioned. 

Nitro-glycerine  is  too  unstable  and  uncertain  in  its 
effects  to  be  considered  a  reliable  means  for  stimula- 
tion, because  age,  exposure  to  light  and  heat»  cause  it 
to  deteriorate,  Its  effects  are  exceedingly  short  in 
duration,  and.  this  being  so»  prolxibly  renders  it  more 
injurious  than  beneficiab 

Stimulation  by  other  means  than  those  herein  men- 
tioned has  been  advocated  at  various  times,  but  results 
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from  the  use  of  them  do  not  warrant  a  further  discus- 
sion of  them  here. 

Intra-tracheal  insufflation  has  been  recommended  as 
a  most  desirable  and  efficient  means  of  resuscitation. 

Delirium. 

Delirium,  mania  or  undue  excitement  may  be  due  to 
cerebral  anemia  or  infectioix,  and  they  may  last  for 
hours,  days  or  weeks,  with  complete  loss  of  co-opera- 
tion, which  adds  to  the  seriousness  of  the  condition. 
The  normal  nervous  and  mental  state  should  be  re- 
established as  soon  as  possible. 

Treatment. — Great  surveillance  should  be  practiced 
— if  necessary,  even  forcible  restraint,  that  bodily  harm 
may  not  occur.  The  treatment  for  cerebral  anemia  is 
the  administration  of  sedatives  by  the  mouth  or  rectum 
in  sufficient  quantities  to  control.  When  due  to  infec- 
tion larf^e  quantities  of  water  should  be  given  by  the 
stomach  or  rectum  daily;  if  necessary,  sedatives  may 
be  given  likewise.  In  the,  more  severe  types  it  may  be- 
come necessary  to  resort  to  the  use  of  stra])s  for  con- 
finement, food  being  given  at  regular  intervals  through 
a  Uibc  introduced  into  the  stomach  or  rectum,  the  urine 
being  evacuated  every  six  or  eight  hours  with  a  cathe- 
ter, the  body  sponged  once  or  twice  daily,  and  the 
bowels  evacuated  by  means  of  enemata  or  laxatives 
every  forty-eight  hours,  oftener  if  necessary. 

Sedati2'es  are  not  often  indicated,  but  may  be  bene- 
ficial in  the  highly  nervous  state  which  sometimes  ex- 
ists before  or  after  operation.  The  bromides  of  potas- 
sium and  strontium  are  probably  the  best,  though 
chloral  is  used  extensively.  When  indicated  they 
should  be  given  in  twenty  to  forty  grain  doses,  by 
mouth  or  rectum,  well  diluted,  by  the  stomach  when 
tolerated,  by  the  rectum  when  not,  every  three  or  four 
hours,  as  the  case  may  require. 

Gastritis. 

Gastritis,  nausea,  and  vomiting  frequently  accom- 
pany and  follow  the  anesthetic  state :  sometimes  the 
stomach  is  dilated  or  distended  with  gas  or  fluid,  or 
both.     There  may  be  acute  gastritis  alone,  which,  if 


continued  for  any  great  length  of  time,  may  result  in 

serious  complications. 

Treatment. — When  they  exist,  a  tube  should  be  in- 
serted iiuo  the  .stomach  and  the  stomach  thoroughly 
irrigated  with  two  or  three  quarts  of  warm  w^ater,  to 
be  repeated  if  vomiting  persists.  Sometimes  quiet, 
sponging  the  face  and  hands  with  ice  water,  ice  packs 
on  the  throat,  or  crushed  ice  internally,  will  modify  or 
prevent  it.  Usually  nothing  w^hatever  should  be  taken 
into  the  stomach  for  twenty- four  hours,  but  sometimes 
warm  water  taken  in  small  amounts  will  prove  l>enefi- 
cial ;  it  may  also  he  given  per  rectum.  There  are  no 
known  medicaments  that  are  of  any  special  benefit. 

Temperature. 

Temperature  when  a!)ove  normal  is  physiologicalt 
and  should  not  be  interfered  with  by  the  administration 
of  drugs.  A  rise  of  two  or  three  degrees,  with  subsi* 
dencc  within  forty  hours,  is  due  to  reaction,  and  should 
not  be  disturbed;  hut  if  it  continues  beyond  this  time 
it  should  be  carefully  observed,  because  it  is  due  to 
local  or  general  infection  from  the  w^ound,  the  intesti- 
nal or  urinary  tract,  or  to  nervous  irritation.  • 

A  post-operative  temperature  varying  from  normal 
to  one  hundred  for  several  days  should  not  be  consid- 
ered seriously,  but  if  it  continues  lieyond  six  or  seVen 
days  its  cause,  if  possible,  should  be  ascertained. 

Treatment, — Any  medicament  that  will  reduce  tem- 
perature does  so  at  the  expense  of  the  heart.  It  is 
therefore  necessary  to  counteract  its  effects  by  a  stim- 
ulant. Evacuation  of  the  urinary  and  aliment,  ry  tracts 
is  among  the  first  essentials.  Sponge  baths  with  tepid 
water,  followed  by  one  of  equal  portions  of  alcohol 
and  water,  will  also  act  as  an  antipyretic. 

Antipyretics  such  as  the  coal  tar  derivatives  have  no 
place  in  post-operative  therapeutics,  nor  have  other 
medicaments  employed  for  this  purpose  given  inter- 
nally or  applied  externally,  because  they  have  been  the 
cause  of  many  deaths  and  much  chagrin.  All  are  by 
far  more  harmful  than  beneficial  and  should  be  placed* 
in  the  same  category, 

Teptd  sponge  baths  are  more  pleasing  and  beneficial^ 


and  when  properly  given  with  one  or  more  degrees 
above  the  body  temperature,  at  frequent  intervals,  are 
without  danger.  They  may  be  followed  with  massage 
and  applications  of  alcohol  well  diluted. 

Sepsis. — (1)  Local,  (2)  General. 

Sepsis,  whether  local  or  general,  immediately  before, 
during  or  after  thoracic  surgery,  is  especially  unde- 
sirable. 

Local  pertains  to  infection  of  the  wound  and  its 
immediate  surrounding  structures,  mixed  or  unmixed, 
mild  or  severe,  and  with  or  without  rise  of  tempera- 
ture, induration  or  odor.  It  may  or  may  not  begin 
with  a  chill,  and  with  or  without  gastric  disturbance, 
pain  or  discoloration,  all  depending  upon  the  degree  of 
severity  and  kind  of  infection,  which  is  usually  due  to 
the  streptococcus  pyogenes  citreous. 

Symptoms  are  usually  tenderness,  induration,  pain, 
redness,  pus  and  slight  rise  of  temperature,  ranging 
differently  in  character  and  degree  according  to  the 
nature  of  the  infection. 

Treatment  consists  in  drainage,  which  usually  neces- 
sitates the  removal  of  one  or  all  sutures.  If  the  infec- 
tion be  but  slight  and  the  drainage  be  good,  irrigation 
is  not  necessary ;  but  if  the  infection  be  severe,  with  a 
large  quantity  of  pus,  drainage  may  be  used  to  advan- 
tage. The  wound  should  remain  open,  without  any 
attempt  whatever  to  close  it  with  suture  or  strap,  and 
the  dressings  should  be  applied  often  if  necessary,  de- 
pending upon  the  amount  of  discharge.  It  may  be  well 
to  reopen  the  wound  in  its  entirety  after  it  has  become 
fairly  well  united,  or  by  an  incision  distant  to  the 
original  wound. 

General  Sepsis. 

General  sepsis  is  a  term  applied  to  a  condition  of  the 
body  in  which  there  is  a  general  infection  known  as 
septicemia,  usually  resulting  from  retained  blood-clots, 
serum,  gangrenous  or  sloughing  tissues.  This  septic 
condition  must  necessarily  be  local  and  general,  and 
may  vary  in  severity,  depending  upon  its  character. 

Symptoms. — The  symptoms  of  septicemia  are  con- 
stant, either  in  the  mild  or  most  severe  type,  and  the 
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onset  of  the  disease  is  gradual,  with  a  rapid  rise  in 
temperature  as  the  first  indication.  Unlike  most  other 
diseases  that  begin  with  a  rapid  rise  of  temperature,  a 
chili  rarely  follows,  but  extreme  prostration  with  head- 
ache, loss  of  appetite,  and  a  marked  indifference  of  the 
patient  to  his  surroundings  or  his  own  condition  soon 
are  symptoms  that  become  constant,  even  in  the  milder 
forms.  In  the  more  severe  type  these  symptoms  are 
exaggerated,  and  as  the  disease  progresses  other  symp- 
toms develop,  due  to  the  action  of  the  poisons  upon 
the  blood,  nervous  system  and  intestinal  tract. 

Anemia  is  sometimes  present,  due  to  the  absorption 
of  the  ammonia  compounds ;  this  condition,  sometimes 
mistaken  for  shock,  occurs  but  rarely,  except  in  ab- 
dominal work. 

Gastro-enteritis  is  a  frequent  symptom,  varying  in 
severity,  and  in  the  more  severe  forms  rice-water  stools 
and  frequent  vomiting  are  present. 

Acute  lymphamjitis,  with  enlargement  of  the  spleen, 
is  usually  present,  and  exists  comparatively  early  in 
the  disease. 

Heart  symptoms  occasionally  occur,  and  though  no 
definite  lesion  is  present,  heart  failure  is  the  one  thing 
to  be  guarded  against. 

Urinary  symptoms  are  usually  present  late  in  the  dis- 
ease, the  urine  being  concentrated  and  scant,  and  in 
the  later  stages  almost  entirely  supj^ressed. 

Skin. — In  the  early  stages  of  sepsis  the  skin  is  hot 
and  dry,  due  to  the  high  temperature.  There  is  also 
usually  present  a  slight  discoloration,  probably  due  to 
the  breaking  down  of  the  red  corpuscles,  and  later  in 
the  disease  the  skin  becomes  bathed  in  perspiration, 
the  icteric  hue  more  pronounced  and  the  facial  changes 
characteristic. 

Nervous  symptoms  are  coma  and  delirium. 

Treatment  of  any  kind  is  very  unsatisfactory,  but 
nutritious  food,  with  large  quanHties  of  water  in  the 
stomach  and  rectum,  together  with  oxygen,  are  per- 
haps the  most  effectual  means  of  sustaining  life,  the 
rectal  method  l)eing  an  additional  advantage  to  stomach 
feeding.  If  of  the  milder  form,  the  removal  of  su- 
tures, draining  and  cleansing  of  the  wound,  will  often 
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be  sufficient  to  check  the  progress  of  the  disease.  If, 
however,  the  most  severe  type  (streptococcus  pyogenes 
aureus),  all  efforts  at  relief  are  of  but  little  avail, 
regardless  of  what  is  done  with  the  point  of  inocula- 
tion. 

Cellulitis  is  often  the  exciting  cause  for  the  primary 
operation,  though  it  may  develop  at  any  time  during 
convalescence.  It  is  always  the  bane^of  the  surgeon's 
existence,  and  should  be  cared  for  as  his  greatest  and 
most  dangerous  enemy.  Fortunately,  it  no  longer 
holds  high  carnival  in  the  surgeon's  camp,  being  during 
these  days  of  asepsis  an  infrequent  visitor.  All  known 
precautions  should  be  taken  to  prevent  the  spread  of 
its  contagion,  isolation  and  drainage  being  two  of  the 
most  important  means.  Pure  carbolic  acid  applied  to 
the  reddened  surface  and  three  inches  of  its  immediate 
border  of  skin  normal  in  color,  for  two  minutes,  and 
then  pure  alcohol  applied  with  pledgets  for  ten  min- 
utes, will  sometimes  check  its  progress. 

Stimulants  and  nutritiot^  food,  plentifully  taken  at 
frequent  intervals,  are  very  essential. 

Antiseptics  in  this  enlightened  day  have  no  place  in 
surgery,  it  being  an  impossibility  to  make  the  human 
flesh  aseptic.  While  fabrics,  instruments  and  para- 
phernalia may  be  made  so  with  heat,  the  subject  oper- 
ated upon  may  himself  have  infected  lymphatic  glands 
resulting  from  pathologic^  tonsils,  teeth,  cutaneous  or 
other  tissues. 

Many  more  lives  have  been  sacrificed  and  convales- 
cence prolonged  by  the  poisonous  effects  of  antiseptics 
than  have  been  saved  or  shortened. 

All  corrosive  poisonous  antiseptics  should  be  elimi- 
nated from  the  surgeon's  paraphernalia.  However, 
the  skin  may  be  made  cleaner  with  chloroform,  ether, 
benzine,  gasoline,  turpentine  and  alcohol  after  soap  and 
water  have  been  applied,  especially  for  the  removal  of 
fatty  substances. 

Solutions,  powders  and  ointments  designed  for  so- 
called  antiseptic  dressings,  should  also  be  absolutely 
forbidden  in  the  treatment  of  surgical  wounds,  or 
wounds  that  have  been  made  surgical. 
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Soiled  Dressings. 

Soiled  liresstngs,  from  any  cause,  demand  as  a  rule 
immediate  alienlion,  for  llie  soiling  may  be 'due  to 
\'omiling,  blood,  pus  or  serum,  and  many  other  causes ; 
but  when  due  to  tion-infected  blood  or  serum  they 
may  remain  undisturbed  indelinitely.  If  they  are  hard 
and  stiff,  they  should  be  replaced  with  fresh  aseptic 
material. 

Hemorrhage. 

Hemorrhage  is  always  to  be  feared^  since  it  niay 
occur  immediately  uj>on  closing  the  woimd»  or  at  any 
sulisequent  time — with  or  withoiU  infection;  it  is  [jroiie 
to  do  so  when  virulent  infection  is  preseiU.  A  consid- 
erable  amount  of  blood  may  escape  into  the  pleural  or 
pericardial  cavity  and  remain  unrecognized,  or  it  may 
escape  into  the  dressings  or  into  the  sut>cutaneous 
structures  and  ihere  produce  more  or  less  distention. 
If,  however,  diis  tumefaction  does  not  occur  for  sev- 
eral days,  it  may  be  due  to  the  presence  of  blood,  serum 
or  emjihysenia,  which  should  be  removed  at  once, 

Sywf^toms:  When  slight,  but  few  if  any  manifesta- 
tions may  be  present :  but  when  more  severe,  there  is 
pain  if  the  blood  is  concealed.  If  not,  it  may  be  seen 
in  the  dressings.  The  pulse  becomes  more  rapid  and 
feeble  and  the  facial  appearance  changes. 

Treatment:  If  the  hemorrhage  upon  the  dressings 
is  great  in  amount,  its  source  should  if  possible  be 
determined  without  reopening  the  wound.  If  this  is 
not  possible,  the  latter  should  be  done  at  once.  Tuine- 
f action  external  to  the  ribs,  without  dressings  being 
soiled,  necessitates  the  removal  of  several  cutaneous 
sutures,  that  the  blood  may  be  thoroughly  removed. 
This  accomplished,  in  the  absence  of  a  spurting  vessel 
pressure  will  sometimes  prevent  further  bleeding,  but 
if  blood  continues  to  escape  it  will  then  become  neces- 
sary to  ascertain  its  source.  If  it  be  an  intercostal  or 
internal  mammary  artery,  crushing  with  forceps  will 
check  it.  The  latter  may  remain  in  the  wound  for 
twenty-four  or  forty-eight  hours.  In  the  absence  of 
forceps,  a  curved  needle  carrying  a  strong  calgut  liga- 
ture may  be  made  to  encircle  both  the  distal  and  proxi- 
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mal  ends,  and  should  then  be  well  secured  by  knots. 
Should  the  bleeding  l>e  from  within  the  thoracic  cavity 
its  source  would  no  doubt  be  one  or  niore  puluKMury 
vessels.  This  applies  especially  to  puluKMUiry  lesions^ 
traumatic  or  surgical. 

When  the  heniorrhage  is  external  to  this  viscus  and 
has  been  overcome,  drainage  is  usiwUy  necessary, 
Priman*  union  can  not  then  l>e  secureiK  es|>eci;iUy  not 
in  the  soft  structures,  if  the  lime  of  rev^|vening  the 
wound  exceed  forty-eight  hours  after  the  prinwr>' 
dressing. 

Urine. 

Urine  should  be  evacuated  every  eight  hours,  volun- 
tarily or  by  catheter,  with  the  usual  precautiinis  against 
infection.  It  should  be  examined  at  intervals  of  two 
or  three  days  to  detect,  if  present,  any  changes  in  the 
kidneys.  If  suppression  of  urine  exists,  every  effort 
should  be  made  to  overcome  it,  by  artificial  heal  to  the 
body,  large  quantities  of  wann  water  taken  into  the 
stomach,  or  by  proctoclysis.  Owe  or  more  of  the 
various  diuretics  may  be  given  by  the  stomach,  the 
rectum  or  subcutaneously  ;  the  good  etYects  of  diuretics* 
however,  are  always  more  or  less  doubtful.  The  giving 
of  one-half  to  one  drachm  of  sweet  spirits  of  nitre 
every  half  hour  is  sometimes  atteniled  with  most  grati- 
fying results. 

COPROSTASIS. 

Coprostasis  (Kop-ros-ta-sis) — **Stagnation  of  ftk^al 
matter,  arrest  of  the  onward  movement  of  fecal  mat- 
ter.** It  may  be  due  to  constriction  of  the  gut  or  to  its 
inactivity.  It  is  the  latter  which  presents  itself  for 
consideration,  and  is  quite  common  and  more  or  less 
annoying,  because  of  the  disagreeable  features  of  the 
administration  of  laxatives  and  enemas.  The  greatest 
difficulty  is  sometimes  experienced  in  evacuating  the 
bowel,  even  when  constriction  does  not  exist. 
»  Laxatives. — Calomel,  castor  oil,  sulphate  of  mag- 
nesia, cascara,  enemata. 

Treatment. — The  bowels  should  be  evacuated  daily 
if  necessary  by  means  of  mild  catharsis  or  an  enema, 
but  in  the  most  desperate  cases  it  is  better  not  to  induce 
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stools  too  frequently  unless  obstruction  or  infection 
are  present,  then  one-tenth  grain  of  calomel  with  one 
grain  of  bicarbonate  of  soda  given  every  hour  for  ten 
hours  may  be  eiTectual.  The  first  dose  should  be  given 
twenty- four  hours  after  the  operation  with  an  appro- 
priate dose  of  sulphate  of  magnesia  given  two  hours 
after  the  last  dose  of  calomel.  If  the  bowels  are  nol 
evacuaied  satisfactorily  within  five  hours  of  its  admin- 
istration, an  enema  of  one  or  two  quarts  of  warm  water 
should  be  given.  Castor  oil  (unrefined),  when  tole- 
rated, is  effective  and  should  be  used  without  any  hesi- 
tancy in  great  amounts;  as  much  as  six  ounces  can  be 
given  at  once,  or  in  broken  doses  daily,  without  any 
injurious  effects  whatever,  Croton  oil  is  the  most 
effective  and  should  be  more  generally  employed  at 
any  age, 

Bkokchitis. 

Bronchitis,  acute  or  chronic,  more  or  less  severe, 
may  exist  before,  occur  during  or  after  surgical  or 
traumatic  injury.  If  during  or  after,  it  is  usually  due 
to  the  anesthetic,  especially  ether,  which  is  more  an- 
noying in  thoracic  surgery,  because  of  the  distressing 
painful  cough  and  subsequent  fatigue  which  it  pro- 
duces. 

Symf^toms. — Coryza  is  usually  the  first  manifesta- 
tion»  followed  by  hoarseness,  but  rarely  with  a  chill. 
Oppression  is  always  |>resent  with  pain  in  the  bones 
and  back  ;  there  is  also  tightness  under  the  sternum, 
with  little  febrile  disturbance  when  the  attack  is  mild, 
but  it  may  reach  105  degrees  when  it  is  severe.  The 
cough  has  a  metallic  ring  and  is  tight  and  dry  at  first, 
being  without  expectoration.  As  the  disease  progresses 
the  cough  loosens,  and  a  considerable  amount  of  muco- 
purulent material  is  expectorated,  which  in  the  latter 
stages  becomes  entirely  purulent. 

There  is  but  little  change  in  the  character  and  num- 
ber of  respirations,  unless  the  disease  is  severe. 

Dyspnea  is  present  when  the  small  tubes  are  in- 
volved, so  that  bronchial  fremitus  may  often  be  felt. 
Sibilant  rales  are  present  early  in  the  course  of  the 
disease,  but  all  of  these  physical  signs  change  as  the 
cough  loosens. 

16 


Treatment.— In  mild  cases  a  hot  foot-bath  with  hot 
drinks  to  keep  the  patient  warm,  will  often  be  suffi- 
cient to  overcome  the  disease.  In  the  more  severe 
cases  codeine  is  very  good  for  the  cough,  but,  like 
morphine,  it  should  be  used  with  care  in  young  and 
old.  A  sense  of  soreness  and  rawness  in  breathing  is 
relieved  by  moistening  the  air  with  a  spray  consisting 
of  carbolic  acid,  menthol,  guaiacol,  or  inhaling  carbon- 
ate of  ammonia,  either  of  which  gives  good  results. 
When  the  cough  loosens,  an  expectorant  should  be 
given ;  ipecac  in  small  doses  often  being  very  effectual. 

For  a  rapid  heart,  which  is  always  present  in  severe 
cases,  tincture  of  aconite  should  be  given. 

Pneumonitis. 

Pneumonitis,  or  pneumonia,  may  result  from  aspira- 
tion of  vomited  material  while  under  the  anesthetic, 
or  from  trauma,  surgical  or  otherwise,  or  infection 
from  any  cause.  It  almost  invariably  begins  with  a 
chill  and  involves  all  or  part  of  one  or  more  lobes. 

Symptoms. — It  begins  with  a  chill  lasting  from  five 
to  twenty  minutes,  followed  by  a  rapid  rise  of  tem- 
perature, increased  frequency  of  and  painful  respira- 
tion, and  flushing  pf  th.e  face.  The  eyes  are  bright,  the 
expression  anxious,  with  dilatation  of  the  alae  nasi  dur- 
ing each  inhalation.  Xhe  expectoration  is  tenacious, 
viscid  and  tinged  with  blood.  The  pulse  becomes  full 
and  bounding,  so  that  its  ratio  to  the  respiration  is  dis- 
turbed, and  as  consolidation  progresses  blowing  breath- 
ing and  fine  rales  are  heard. 

The  temperature  subsides  after  the  crisis  and  the 
facial  expression  changes  to  one  of  comparative  com- 
fort. 

Dcfervcseence  may  t^ke  place  by  lysis.  There  is 
fremitus  with  increase  iii  the  movements  of  the  chest, 
less  on  the  affected  side,  and  the  pulse  is  dicrotic. 

Treatment  by  means  of  medication  is  of  but  little 
benefit,  other  fhan  Dover's  powder  for  sleep  and  alco- 
hol and  nutritious  food  for  stimulation ;  oxygen  in- 
haled frequently  is  most  valuable  for  pneumonitis. 

Of  other  druirs.  digitalis,  to  support  the  heart,  is 
indicated  as  a  rule,  and  may  be  advantageously  given 

.  17 


ill  the  form  of  the  U.  S,  R  infusion  in  tablcspoonful 
doses  every  four  hours.  Potassium  acetate  may  often 
be  addtd  to  this  infusion  with  great  advantage,  as  this 
comliination  produces  free  diuresis,  so  often  useful  in 
heading  off  or  ameliorating  the  next  condition.  We 
have  to  deal  with  nephritis. 

Nephritis. 

i^ephntis.  may  be  present,  or  begin  whun  the  anes- 
thetic is  given,  or  it  may  appear  at  any  time  during 
convalescence  and,  var)'ing  in  degree,  may  involve  all 
or  part  of  one  or  both  kidneys.  It  is  especially  induced 
or  aggravatcfl  by  ether,  and  when  present  greatly  com- 
plicates  any  form  of  injury. 

Symptoms, — The  amount  of  urine  is  usually  in- 
creasetl,  but  it  may  l>e  decreased  and  vary  in  specific 
gravity.  There  is  lassitude,  sleeplessness,  gastric  dis* 
turbaace  and  headache,  and  later  suppression  and 
coma.  Albumen  is  found  in  varying  quantities,  and 
the  amount  of  unc  acid  excessive. 

Treat tnent.— Quiet,  regular  and  lax  bowels,  increase 
of  the  skin  activity  by  w^rm  baths  and  friction,  the 
drinking  of  large  quaitities  of  whaler,  a  light  but  nour- 
ishing diet,  and  total  abstinence  from  alcohol,  arc  the 
essentials.  ^ 

Endcc^ju^itis. 

Endocarditis  may  result  from  the  effects  of  the  an- 
esthetic or  any  infection  that  may  exist  before,  during 
or  after  the  operation,  or  it  may  exist  before  or  occur 
during  or  after  surgical  or  traumatic  wounds.  It  is 
the  most  dreaded  of  all  post-operative  complications 
associated  with  thoracic  surgery,  and  is  probably  most 
often  due  to  the  anesthetic. 

Symptoms. — There  are  none  that  arc  characteristic, 
but  the  number  of  the  heartbeats  is  increased  and  its 
action  is  somewhat  irregular,  w*ith  murmurs  accom- 
panying the  tirst  sound,  the  temperature  being  slightly 
elevated*  The  diagnosis  is  difficult,  probably  never 
being  certain. 

Treatment  consists  in  keeping  the  surrounding  at- 
mosphere at  an  even  and  uniform  temperature.  Rest» 
quietude  and  nutritious  food  are  necessary.     Ice-bag^ 
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over  the  heart  will  sometimes  decrease  the  number  of 
its  beats. 

Pleuritis. 

Pleuritis  is  not  infrequently  associated  with  injuries 
and  surgical  operation  upon  the  chest,  and  infection 
may  exist  before  or  after  or  coincident  with  it,  varying 
in  severity. 

Symptoms, — Prodromes  are  not  uncommon,  but  a 
chill  may  be  the  first  manifestation ;  pain  may  be  pres- 
ent early  in  any  part  of  the  chest  or  upper  part  of  the 
abdomen,  more  frequently  in  the  nipple  or  axillary 
line ;  it  is  sharp  and  severe,  and  aggravated  by  a  cough. 

Friction  sounds  may  be  felt  or  heard  and  the  tem- 
perature may  rise  rapidly  to  103  degrees  and  continue 
so  for  several  weeks.  During  the  earlier  stages  the 
expectoration  is  usually  slight  in  amount,  mucoid  in 
character  and  finally  streaked  with  blood,  the  aflfected 
side  being  immobilized  and  the  intercostal  spaces  ob- 
literated. 

When  the  eflFusion  is  upon  the  right  side,  the  apex- 
beat  may  be  lifted  to  the  fourth  interspace  or  pushed 
to  the  left  of  the  nipple-line,  or  even  into  the  axilla. 

Edema  of  the  chest-wall  is  rare,  but  the  intercostal 
spaces  may  be  obliterated  apd  fluctuation  difficult  to 
determine. 

Tactile  fremitus  is  greatly  diminished  or  even  abol- 
ished, and  voice-vibrations  are  absent  when  the  eflFu- 
sion is  extensive.  Resonance  becomes  defective,  or 
there  may  even  be  dullness  in  the  presence  of  fluid. 

Treatment. — A  recumbent  position,  liquid  diet,  mild 
purging,  strapping  the  aflfected  side,  and  morphine  and 
leeching  for  pain,  are  probably  the  most  beneficial 
measures.  When  eflFusion  is  present,  counter-irrita- 
tions are  especially  valuable  in  the  later  stages. 

Pericarditis. 

Pericarditis  is  one  of  the  most  serious  complications 
to  be  encountered  in  thoracic  surgery,  and  the  anes- 
thetic is  its  most  frequent  cause. 

Symptoms  are  first  manifested  by  pain  varying  in 
intensity  in  the  pericardiac  region  and  near  the  xiphoid 
cartilage,  sometimes  resembling  angina,  and  the  tem- 
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perature  varies  from  99  to  102  unless  there  be  infec- 
tion, when  it  may  be  higher. 

fremitus  may  be  present  as  the  result  of  the  rough- 
ened surfaces  of  the  i)cricardium  rubbing  upon  one 
another  with  a  grating  sound  unlike  that  of  endocar- 
ditis;  eflfusion  may  or  may  not  be  present,  conditions 
whith  usually  follow  dry  or  plastic  pericarditis  respec- 
tively. 

Treatment  necessitates  quietude  both  mentally  and 
physically.  Depletion  in  the  rpbust,  especially  when 
pleuro-pncumonia  is  present,  is  sometimes  beneficial; 
drugs  are  of  but  little  if  any  benefit,  but  ice-bags  to  the 
precordium  for  an  hour  or  so  at  a  time  at  first,  and  then 
continually,  with  eflfusion,  are  sometimes  of  great 
value. 

Meningitis. 

Meningitis  is  not  frequently  associated  with  opera- 
tions  upon  the  thorax,  unless  it  exists  at  the  time  the 
work  is  done.  There  is  always  more  or  less  danger  of 
infecting  the  cerebral  meninges  when  tubercular  lesions 
of  the  chest  (especially  of  the  lung)  are  treated  sur- 
gically. The  probabilities  are  that  pulmonary  anes 
thctics  alone  are  more  prone  to  cause  it  in  this  tyi)e 
of  lesions,  with  or  without  operation. 

Syjuf>t()iiis  begin  with  a  severe  chill,  followed  by 
well  distributed  pain  in  the  head.  The  temperature, 
which  averages  high,  fluctuates  more  or  less ;  there  i.s 
()])islhotonos,  sometimes  very  extreme,  and  low  mutter- 
ing delirium. 

Treatment. — There  is  not  much  to  suggest  in  the 
way  of  treatment  other  than  to  supply  nutrition  in 
proper  amount,  icc-l)ags  to  the  head,  and  frequent 
sponging  of  the  body.  The  surgical  measures  are  to 
remove  the  fluid  from  the  cerebral  cavities  by  tre])hin- 
ing,  or  hnnbar  |)unclure  and  withdrawal  of  the  fluid, 
especially  if  it  be  cloudy,  turbid  or  purulent. 

Chondritis. 

Chondii'is  may  exist  before,  or  occur  after  operation, 
and  involve  the  sternum  or  one  or  more  costal  carti- 
lages, or  both.  It  may  be  the  indication  for  the  pri- 
mary operation,  or  the  result  of  infection  incident  to, 
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or  subsequent  to  it,  and  necessitate  removal  of  a  part 
or  all  of  the  sternum  and  costal  cartilages. 

Symptoms  may  be  acute  or  subacute,  beginning  with 
or  without  a  chill  or  rigors.  The  temperature  usually 
varies  from  normal  in  the  beginning  to  102  or  more 
degrees  later  on.  It  more  frequently  remains  at  about 
100  throughout  the  acute  stage,  with  more  or  less  pain. 
The  local  symptoms  are  redness  with  considerable  ten« 
derness  and  induration  extending  over  the  entire  af- 
fected area. 

Treatment  is  purely  surgical  by  means  of  free  inci- 
sion of  greater  or  less  extent  at  one  or  more  points, 
depending  upon  the  amount  of  tissue  and  area  in- 
volved. The  removal  of  all  of  the  diseased  cartilage, 
torjcthcr  with  ample  drainaj^c,  is  ciscntial  to  rapid  and 
permanent  repair. 

Osteitis. 

Osteitis  is  sometimes  due  to  the  primary  operation, 
but  it  may  develop  as  the  result  of  infection  at  any 
time  during  convalescence  and  involve  one  or  more 
ribs.  In  such  a  case  caries  results,  necessitating  the 
removal  of  the  affected  bone. 

Symptoms  may  develop  rapidly  or  slowly,  usually 
slowly,  beginning  with  or  without  pain,  which  is  al- 
ways present  and  more  or  less  severe  when  the  medul- 
lary body  is  principally  involved.  It  thfen  remains 
severe  until  the  osseous  abscesses  are  freely  opened. 
The  temperature  usually  follows  a  chill,  soon  after 
which  there  is  acute  tenderness,  and  a  reddened  tume- 
faction becomes  manifest. 

Slight  delirium  and  loss  of  appetite  occur  frequently 
in  the  more  severe  forms. 

Treatment  can  only  be  considered  from  a  purely  sur- 
gical standpoint.  Free  incision  down  upon  and  into 
the  diseased  osseous  structures,  with  drainage,  is  the 
method  of  choice,  and  it  should  be  resorted  to  as  soon 
as  possible  after  the  lesion  has  been  located.  The 
necrosed  bone  should  be  thoroughly  removed  as  far  as 
possible  at  the  primary  operation,  but  it  is  often  de- 
sirable to  do  it  by  means  of  a  secondary  operation  after 
the  acute  symptoms  subside. 

Osteomyelitis  is  the  most  actively  destructive  and 
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dangerous  of  the  acute  inflammatory  bone-lesions.  It 
may  involve  one  or  more  ribs,  and  be  complicated  with 
a  degree  of  destruction  of  soft  soft  tissue  sufficient  to 
open  the  pleural  cavity.  It  may  not  be  recognized  until 
considerable  destruction  has  taken  place,  and  hence  is 
often  mistaken  for  typhoid  fever. 

Symptoms  are  swelling,  redness  and  pain,  with  fever 
running  104  degrees  or  higher ;  an  abscess  soon  forms, 
through  drainage  of  which,  however,  these  symptoms 
at  once  abate. 

Treatment  is  quick  surgical  intervention  by  incision 
and  drainage.  Excision  of  the  diseased  bone  is  prob- 
ably better  accomplished  and  with  greater  safety  after 
the  acute  symptoms  have  subsided.  Every  effort 
should  be  made  to  keep  the  patient  well  nourished. 


22 


CHAPTER  XX. 


Personal  Bibliocrapiiy. 

1.  The  Negligence  and  Result  of  Vaccination.  Ironton,  O.. 
June  1.  1882  (pamphlet). 

2.  Lynx  Rufus.  Journal  Cin'ti  Nat.  Hist.  Sex:.,  .April.  1882. 

3.  Construction  of  Sewers,  I  ronton.  O.,  June,  1882  (pamph- 
let). 

4.  A  Case  of  Scarlatina.  Med.  Society,  Columbus,  O..  Col. 
Med.  Journal.  January.  1884. 

5.  Internal    Urethrotomy.  January  2,   1893,   p.   195.   Bound 
Vol.  5. 

6.  A  Case  of  Ichthyosis  Selwcea.  Cin'ti  Lancet-Clinic,  1885. 
X.  p.  312. 

7.  Clinical   Use  of  Chrysarobin,  Cin'ti  Lancet-Ginic,  1885, 
xiv.  312. 

8.  Pityriasis  Rosea,  Cin'ti   Lancet-Ginic,  1885. 

9.  A  Case  of  Lichen  Scrofulosis.  Cin'ti  Lancet-Clinic,  1885, 
X.  p.  427. 

10.  Pyrogallic    Acid — Its    Preparations    and    Uses.    Cin'ti 
Lancet- Clinic.  1885,  x.  p.  39. 

11.  Three  Cases  of  Carcinoma,  Cin'ti  Lancet-Ginic  1885. 
X,  p.  398. 

12.  Case  of  Epithelioma  Monographia  Syphilitica.  1885. 

13.  Lupus  Vulgaris,  Columbus.  O..  Med.  Jour..  May,  1885. 

14.  Treatment  of  Ulcer   ((Thronic)   Leg.  Virginia  SCedical 
Monthly,  1885. 

15.  Cincinnati  Med.  Soc.  Discussion  Plastic.  Cin'ti  Lancet- 
Clinic,  March  23.  1886. 

16.  Abscess    Cerel)ellum    (case    specimen),    Cin'ti    Lancet- 
Clinic.  May  4.  1886. 

17.  Sponge  Grafting.   Cin'ti   I^ncet-Ginic,   April   13.   1886. 

18.  Epithelioma— KtioU>gy.      Diagnosis      and      Treatment, 
Cin'ti  Lancet-Clinic.  June  12.  1886. 

19.  Thermocautery  in  Treatment  of  Herpes.  Cin'ti  Lancet- 
Clinic.  Oct.  13.  1886. 

20.  A  Case  of  Morphia,  Cin'ti  Med.  Journal.  Sept..  1886. 

21.  Psoriasis.  Cin'ti  I>ancet-Ginic,  xviii,  p.  265.  1887. 

22.  Oncho-gryposis,  Cin'ti  Lancet-Ginic.  xviii,  p.  303.  1887. 

23.  Rodent   Ulcer.    Papillomatrius   Epithelioma  and   Lupus 
Erythematosis.  Cin'ti  Lancet-Clinic,   March,  1887. 

24.  Oidium    Albicans,    Cin'ti    I^ncet-Ginic.    xviii,    p.    393. 
1887. 

25.  Management  of  Eczema.  Cin'ti  Lancet-Ginic  July  30, 
1887 

26.  Urticaria    (Copailjal),    Cin'ti    I^ncet-Ginic,    Dec.    19. 
1887. 

27.  The  Relation  of  the  R'd  ('f,rp\i^ck's  to  the  Brain,  Jour. 
Nat-  Hist.  Soc.  Cin'ti,  April,  1887. 


28.  Surgical  Treatment  of  Tubercular  Glands,  Cin'ti  Jour. 
Med.,  1888. 

29.  Sundry  Articles,  Cin'ti  Med.  Jour..  1888.. 

30.  Circumcision  from  a  Dermatological  Standpoint  Cin'ti 
Lancet-Clinic,  xx,  p.  40,  1888. 

31.  Syphilitic    Ulceration    of    Nose,    Cin'ti    Lancet-Clinic, 
July,  1888. 

32.  Use  of  Arsenic  in  Dermatology,  Cin'ti  Lancet-Clinic, 
May  8,  1888. 

33.  Squamous   Eczema,   Cin'ti   Lancet-Clinic,  xxi,   p.  493, 
1888. 

34.  Psoriasis   Nummularis,    Cin'ti   Lancet-Clinic,   Dec    11, 
1888. 

35.  Dermatological    Coverings    of    Animals    and    Plants, 
Cin'ti  Nat.  Hist.  Soc.  Jour.,  January,  1888. 

36.  Treatment  of  Acne,  Trans.  Ohio  State  Med.  Soc,  1888. 

37.  Eczema  Infantile,  Trans.  Ohio  State  Med.  Soc,  1888. 

38.  Nacvoid  Elephantiasis  (Case),  Cutaneous  Jour.,  1888. 

39.  Rhinoplastes    and    Extrophy    Bladder,    Cin'ti    Lancet* 
Clinic,  Nov.  19,  1889. 

40.  Eruption    (Hydrastis  and  Laudenum),   Cin*ti  Lancet- 
Clinic,  March  18,  1889. 

41.  External   Urethrotomy,   Cin'ti   Lancet-Clinic,   xxiii,   p. 
583,  1889. 

42.  Plasto-Cosmetics   in   Surgery  of   Face,   Cin'ti  Lancet- 
Clinic,  xxiii,  303,  1889. 

43.  Pemphigus   Vulgaris,   Cin'ti   Lancet-Clinic,   xxiii,  470, 
1889. 

44.  Cremation,  Med.  &  Surg.  Reporter,  Phila.,  March,  1889. 

45.  Lymphangitis.    Cin'ti  Lancet-Clinic,  xxv,  597,  1890. 

46.  Fifteen  Cases  of  Gonorrhea.    Cin'ti  Lancet-Clinic,  xxv, 
11,  1890. 

47.  Copaiba  Eruption — Herpes  Lumbricales.   Cin'ti  Lancet- 
Clinic,  xxv,  72,  1890. 

48.  Extensive  Naevus  in  a  Child  Three  Months  Old.  Cin'ti 
Lancet-Clinic,  xxv,  75,  1890. 

49.  General  Alopecia.    Cin'ti  Lancet-Clinic,  xxv,  132,  1890. 

50.  Excision  of  the  Knee.     Cin'ti  Lancet-Clinic,  xxv,  537, 
1890. 

51.  Surgical  Treatment  of  Epilepsy.     Cin'ti  Lancet-Clinic, 
xxv,  73,  1890. 

52.  Radical    Operation   for    Hernia.     Cin'ti    Lancet-Clinic, 
xxvi,  41,  1891. 

53.  The  Use  and  Abuse  of  Soap  and  Water.     Cutaneous 
Journal,  May,  1890. 

54.  Atypic   Herpes   Zoster   Gangrenosa.     Jour.   Am.   Med. 
Assn.,  May,  1890. 

55.  External  Surgery  of  the  Nose.    Jour.  Am.  Med.  Assn., 
May,  1890. 

56.  Indications    for    Internal    Urethrotomy.     Trans.   Ohio 
State  Med.  Soc,  May.  1890. 

57.  Large  Doses  of  Kali  lodidum.    St.  Louis  Med.  Mirror, 
1893.  also  Southwest.  Ohio  Med.  Soc,  1890. 

58.  Experimental  Research  in  Bone  Grafting.     New  York 
State  Med.  Asso.,  Nov.  5,  1890.  ^.  ,  •   *,    . 

59.  The  Removal  of  the  Lymphatic  Glands.     Cinti  Med. 
Jour.,  March,  1890. 


.^^i^^'^^^^P^^h^sis.    Reprint  from  Jour.  Am.  Med.  .\ssiu 
xii,  271,  Xo.  2,  B.,  Vol.  6i  1891. 

61.  A  Case  of  Talipes  Equino- Varus.  Jour.  Am.  Med. 
Assn..  Aug.  20.  1892.  p.  JOS:  also  vol.  xii.  Xo.  Z  Wnind  voL  6. 

62.  Scrotal  Hernia.     Cin'ti  Lancct-Oinic.  vol.  7.  p.  16. 

63.  Early  Rem<iva1  of  TulKTCular  Fixri  of  the  Bone.  Jonr. 
Mat.  Med.,  xxi.  217.  Xo.  1  Iw.und  vol.  6. 

64.  150  Circumcisions.  Cinti  Lancet-Ginic,  Feb.  9,  189Z 
bound  vol.  5,  p.  135. 

65.  150  Circumcisions.    Cin'ti  Lancet-Oinic.  v.  241,  1892. 
06.     Large  Doses  of  the  Iodides.    Cin'ti  Lancet-Ginic  vol. 

7,  p.  247. 

67.  The  Surgical  Treatment  of  Epilepsy*.  Cin'ti  Lancci- 
Ginic,  vii,  1891,  241. 

68.  .\  case  of  Sarcoma  Axilla.  Cin'ti  Lancet-Ginic  xxA-i 
470.  1891. 

69.  X'esical  Calculus.     Cin'ti  Lancet-Ginic  xxvi.  471,  IS^l. 
7C».     Fraaure  of  the  Skull  and  Restoration  of  Fragments. 

Cin'ti  I^ncet-Ginic,  xxvi.  729.  1891. 

71.  Treatment  of  Chronic  Gonorrhea  with  Yellow-Oxide 
Cin'ti  Lancet-Ginic.  xxvi,  1891. 

11.    Osteo-panthesis.     \Va«ihington.  D.  C,  May.  1891. 

73.  The  Surgery  of  the  Cleft  Palate.  Miss.  Valley  Dental 
.Assn.  Trans..  March.  1891. 

74.  ^'Jbservatirms  on  KfKrh's  Lymph  in  Sixty-three  Cases. 
Gn'ti  .Academv  of  Med..  Jan..  1891 ;  also  Lancet-Ginic  FeK, 
1891. 

T^.  150  (Tircumcisions.  Cin'ti  Lancet-Ginic  xxviii.  359. 
1892. 

76.  Al»sce*»s  of  Cerel>ellum  i(y  ca-^es)  Following  Caries 
Middle  Ear  Di^vcase.    Cin'ti  Lancet -Clinic,  xxviii  818.  1892. 

77.  Xeurectomy  Cireat  .Sciatic.  Talijics,  Correction  (photo). 
Journal  Am.  Med.  .Assn..  May.  1892. 

78.  Internal  Urethrotomv'  (36  cases).  Xew  York  Med. 
Jour..  July.  1893. 

79.  Xiagara'b  Water  Power.  Jour.  Cin'ti  Xat.  Hist.  Soc, 
Jan.,  1893. 

W).  lnte*-tinal  .Anastomosis  (Maunsell).  Jour.  Am.  Med. 
A<'n..  Aug.  26,  1893. 

81.  Lupus.  Its  Extirpation.  Xew  York  Med.  Jour.,  Sept. 
n.  1893. 

82.  \'anc<x:ele  (19  (JjKrrations).  Xew  York  Med.  Jour.. 
June  17.  1893. 

83  Eariv  Removal  of  Tul>crcu!ar  F<xH  of  Bone.  Jour, 
Mat.  Medica.  May  12.  1893. 

84  Pntrarv  fjonorrhea  and  Syphilis  in  Children.  Jour. 
Am.  Med.  As;n..  Dec.  16.  1893. 

85.  Excision  of  Hip-Joint  in  TulK-rcular  Disease.  Jour. 
Gyn.  &  Pediatrics.  Jan..  1894;  also  Cin'ti  .^cad.  Med..  Xov., 

86     Obliteration  of  Pigmentati<m.    Jrmr.  Am.  Med.  Assn., 

Jan.'2f).  1893.  w   .     ,>         .     .-     vr      t 

87.     External    Urethrot'^my.      Med.    Record,    X.    ^ ..    June, 

1893. 
88      \  .Staff  of  Consultants.    Times-Star.  Dec.  15.  1893. 
89.     Traumatic  Periostitis.  Railway  Age,  March  7.  1894 
9C)     Circular  Saw  Injury  (photo).    Med.  Xews,  Phila..  Jan. 

1.  1894. 

3 


91.  Tubercular  Syphilis  Nose  ( photos )»  Sarcoma  General 
(photos),  Cutaneous  &  Genito-Urin.  Jour.,  April  1,  1894, 

92.  Intestinal  Anastomosis*     Ann.  Surg.»  Apr.  1,  1894. 

93.  Omental  Tumor.     St,  Luuis,  1894. 

94.  Enchondroma  of  Neck  (photos).  Times  8l  Register, 
Jan,  6,  1894. 

95.  Last  30  of  a  series  of  200  circumcisions.  New  York 
Med.  Jour,.  March,  1894. 

96.  Six  Thi|?li  Amputations  and  Hydrocele,  West  Va.  Med, 
Jour.,  Sept.  1,  1894, 

97.  Smallpox  and  Vaccination.  Cin'ti  Med.  Jour.,  March, 
1894. 

98.  Epithelioma  of  Lower  Jaw.  St.  Louis  Med.  Mirror, 
April,  1894. 

99.  .  Extrophy  of  Bladder,  New  York  Med.  Record,  April 
14.  \m4. 

KXl  All  Interesting  Case  (Tuhcrcular  Foci),  Mo.  Med- 
MoMihly,  April   1,  1R94. 

101,  EpitlH^li<»ma  Over  Sternum.  Med.  Progress,  Louis- 
ville, K\\.  May  1.  18*M. 

102.  The  Surgical  Uses  of  Cocaine.  Med  &  Surg.  Re- 
porter, April  14,  1894. 

}(}3.  Fifty  Cases  ♦>!  Rectal  Surgery.  Jour,  Rectal  Surgery, 
Louisville,  Ky.,  July  t,  1894.  ' 

104.  Hip- Joint  Amputation.  West  Va.  Med.  Jour.,  Nov.» 
1894. 

lf^5.  The  Lengthening  and  Shortening  of  Bofies.  L.  Oilier, 
Lyons,  France;  translated  by  B.  M,  R„  Cin*ti  Med.  Journ 
March  L  1894. 

1(16.  The  Removal  hy  trephine  of  fluid  as  the  result  of 
acute  cerebral  meningitis,  with  report  of  a  case  and  experi- 
ments upon  the  !f»wer  animals.  New  York  State  Med.  Assn.^ 
Octol>er,  1894, 

107.  New  Surgery  in  the  So-called  Medical  Cases.  Marion, 
Ohio,  Dec.  21.  1894:' 

108.  Castration  for  Hypertrophied  Prostate,    Dec  2.  1894, 

109.  Removal  of  Head  of  Femur  from  Lesser  Sciatic 
Notch.    Dec,  15.  1894, 

110.  Trephine  in  .^cutc  Cerebral  Meningitis.    Dec  6.  1894. 
11 L    C>>lutomy  and  Kraske  Operation,  Cin'ti  Lancet-Clintc, 

XXX iii,  679. 

112,  Hydrocele  Radical  Operation,  West  V'a.  J^fed.  Jour., 
October.  1894, 

113,  Hygroma,  Cin*ti  Acad.  Med,,  Dec  11,  1895;  also 
Lancet-Clinic,  xxxv.  724. 

114,  The  Management  of  Tubercular  Subjects*  Perma. 
Soc,.  May  14.  1895. 

115,  Di?ilocation  and  Double  Fracture  of  Upper  Third  of 
Humerus.    Jour.  Am.  Med.  Assn.,  May.  1895. 

116,  Malignant  Growtlis  of  Superior  Maxillary  Bone,  St. 
Loui.*^  Med.  Mirrnr^  March  1,  1895. 

117,  Modern  Surpery  of  Serous  Cavities,  Nat.  Assn.  Ry. 
Surgeons  Centr,  Ohio   Med.  Soc,.  Columbus.  O.,  Feb,  7,  1895. 

118,  Cerebral  Cyst  Removal— Typhoid  Ulcer  Operation, 
Cin'ti  Lancet-Clinic,  April  6,  1895. 

119,  Flat  Foot;  Its  Correction  and  Comparative  Study 
with  the  Foot  of  Orang.  Chimpanzee,  Gorilla  and  Baboon. 
.\m,  Med,  Assn.,  Aug.  3.  1895. 


120.  Double  Club  Feet  and  Hands.  Children's  Section  Am. 
Med.  Assn.  Jour.,  Oct.  10,  1895. 

121.  Lupus  Treated  by  Galvanism.  Am.  Med.  Assn.  Jour., 
May  7-10,  1895. 

122.  Reply  to  Medical  Record  Editorial  on  Circumcision. 
Med.  &  Surg.  Reporter,  Phila.,  Feb.  21,  1895. 

123.  Site  of  Inoculation  (Vaccinia).  Cin'ti  Lancet-Clinic, 
April  20,  1895. 

124.  Neuralgia  of  the  Fifth  Nerve.  Cin'ti  Acad.  Medicine, 
March,  1895. 

125.  Rupture  of  the  Left  Lateral  Ventricle.  Cin'ti  Acad. 
Medicine.  April,  1895. 

126.  New  Operation  for  Hemorrhoids  and  Prolapsed  Rec- 
tum.   Phys.  &  Surgeon,  Ann  Arbor,  October,  1895. 

127.  The  Cranectomies.  Brain  Surgery.  Read  before  De- 
troit Med.  Soc.,  Sept.  16,  1895. 

128.  Kxsection  of  Head  of  Humerus  and  Jaws  for  Anky- 
losis.    Cin'ti  Lancet-Clinic,  October  20,  1895. 

129.  The  Removal  of  Lymphatic  Glands.  Cin'ti  Med.  Jour., 
March,  1890. 

150.  A  Radical  Operation  for  Prolapsed  Rectum  and  Hem- 
orrhoids.   Chicago  Academy  of  Medicine.  Feb.  14,  1896. 

131.  The  Advantages  of  the  Bicycle.  Cin'ti  Tribune,  Oct. 
6,  1895. 

132.  Enchondritis,  Surgical  Treatment.  Jour.  Am.  Med. 
Assn.,  August  22,  1896. 

133.  Sanitation  of  Workshops  and  Public  Conveyances. 
Cin'ti  Lancet-Clinic,  xxxvi,  396,  1896. 

134.  Vivisection.    Cin'ti  Commercial  Gazette,  Nov.  10, 1895. 

135.  Anal  Fistula,  Peritonitis,  Laparotomy,  Recovery. 
Cin'ti  Lancet-Clinic  April  7,  1896. 

136.  Surgery  of  the  Chest.  Report  of  cases.  Cin'ti  Lancet- 
Clinic,  xxxvii,  IZl,  1896. 

137.  Twelve  Deaths,  Total  Number  of  Fatalities  in  Twelve 
Years:  (1)  Strangulated  Omental  Tumor;  (2)  Sarcoma  of 
Lower  End  of  Femur;  (3)  Colotomy;  (4)  Intestinal  Anasto- 
mosis; (5)  Post.  Dislocation  of  Femur;  (6)  Typhoid  Ulcer; 
(7)  Appendicitis;  (8)  Cystic  Kidney;  (9)  Tuberculosis  sacro- 
Illiac;  (10)  Hip-Joint  Amputation;  (11)  Two  Tracheotomies. 
Cin'ti  Lancet-Clinic,  xxxvii,  264,  1896. 

138.  Trifacial  Neuralgia,  Ligation  of  Common  and  Exter- 
nal Carotid ;  Report  of  Case  97  Years  of  Age.  Virginia  State 
Med.  Soc.,  Rockbridge  Alum  Springs.  Sept.  8-10,  1896. 

139.  Surgical  Melange:  (1)  Ligation  of  Brachial;  (2) 
Gunshot  Wound  of  Facial  Artery  (3)  Talipes;  (4)  Hyper- 
trophied  Prostate,  3  cases;  (5)  Sarcoma  of  Sacrum.  Miss. 
Valley  Med.  Assn..  Sept.  15,  1896. 

140.  Eczema  Chronicum  and  Ethyl  Chloride  (Bougie);^ 
Cin'ti  Lancet-Clinic,  xxxvii,  378,  1896.  ^.  .  .  , 

141.  Branchial  Cysts,  Extirpation,  Recovery.  Cinti  Lan- 
cet-CZlinic,  xxxviii.  36,  Discussion  40,  1896. 

142.  Surgical  Melange:  (1)  Craniotomes;  (2)  Tracheot- 
omy lace-hook;  (3)  Murphy  Button  Gut  Strangulation;  (4) 
Appendicitis  Suppuration, .  4  cases;  (5)  Tubercular  Fibula 
Amputation;  (6)  Amputation  Middle  Thigh.  Read  before 
Northeast.  Med.  Assn.  Kentucky,  Carlisle   Jan.  21,  1897. 

143.  Ligation  Common  Carotid  for  Trifacial  Neuralgia. 
Surg.  Sect.  Jour.  Am.  Med.  Assn.,  June  1-5,  1897. 
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144.  Craniotomies.     Report  of  Four  Cases.    Cin  ti  Lan( 
Ginic,  July  10,  1897. 

145.  Removal  of  Upper  and  Lower  Jaws  Through 
Mouth  Without  Incision.  Railway  Surg.,  Chicago,  iv. 
1897-& 

146.  .\ppendicitis,  four  cases.  Cin'ti  Lancet-Clinic, 
17,  1897. 

147.  Rectal    Prolapse,   Hemorrhoids.     Mitchell   Dist.  > 
Soc.,  July  8-9,  1897. 

148.  Appendicitis.  Olympic  Springs.  Bath  Co.,  Ky., 
10.   1897. 

149.  Brain  Surgery  for  Epilepsy.  Milwaukee  Med.  J 
iv.  92-94.  1896. 

150.  Trifacial  Neuralgia.  Ligation  of  Common  Carotid 
External   Carotids:   Report  of  a   Case  aged  97  Years, 
ginia  Med.  Semi-Monthly.  Richmond,  i,  326-328.  1896-97. 

151.  Three  Cases  of  Appendicitis.  Cin'ti  Lancet-C 
.xxxix.  330-332.  1897. 

152.  Lace  Hook  in  Trachea,  Tracheotomy.  Columhus 
Jour.,  xviii,  586,  1897. 

153.  Foreign  Body  in  Trachea.  Cin'ti  Lancet-C 
xxxviii,  139,  1897. 

154.  Ahdominal  Incision  for  Ascites.  Cin'ti  Lancet-C 
xxxix,  347,  1897. 

155.  Aneurism  of  Aortic  Arch,  Surgical  Treatmer 
Ligation  of  Right  Common  Carotid  and  Suhclavian  Art 
Jour.  Am.  Med.  Assn.,  August  13,  1898. 

156.  Deaths,  Surgical  Causes :  (1)  Gangrene,  Thigh 
piitation:  (2)  Brain  Ahscess:  (3)  Ovarcctomy  Double 
Intestinal  01>structi«Mi ;  (5)  Fil)nvSarcoma  of  Uterus: 
Lith<)t»>my;  (7)  Call-bladder  Rupture;  (8)  Brain  A)*: 
i^))  Fracture  Base  of  Skull:  (10)  Meningitis  Cerebral. 
Lancet-Clinic,  xl.  571-575,   1898. 

157.  Iri facial  Neurali»ia.  Ligature  l*!xtcrnal  and  Coi 
Carotid.     Ohio  State  Med.  Soc,  May  4-6.  1898. 

158.  Hv])ertropbied  Prostate.  Nine  Cases.  Cin'ti  L 
Clinic,  xl,'481.  1898. 

159.  The  Dermal  Coverings  of  Animals  and  Plan 
Short  Resume  of  X'arious  .-Xuthors.  Cin'ti  Lancct-< 
Aug.  20.  1898. 

160.  Serpents  and  Their  Venom:  Copperhead.  Ct^rral 
tlesnake.     Cin'ti  Lancet-Clinic,  xli.  491-494.   1898. 

161.  Surgical  Melange:  (1)  Empyema  oi  Chest:  (2 
pyema  of  Chest;  (3)  .Abscess  of  Lung;  (4)  Ununited 
ture  of  Humerus;  (5)  Septum  Nasi  Protrusion;  (  ))  S 
Nasi  Protrusion:  (7)  Sarcoma  of  Neck;  (9)  Sarcoma 
liteal  Space;  (10)  Anal  Fistula;  (11)  Anal  Fistula. 
Lancet-Clinic. 

1()2.  Case  History,  Photograph.  Dermatological  S 
Am.  Med.  Assn.,  June  6-9.  1899. 

163.  Surgical  Appendicitis.  Ohio  State  Med.  Soc. 
1899.  vol.  xii.  No.  11.  p.  221. 

164.  Heart   of   Tortoise.     Virginia   Med.    Monthly. 
10.   1899. 

165.  Rectal  Sarc(mia.  Excision  and  Subsequent  Col 
Am.  Proctological  Assn..  June  6,  1899. 

166.  Oanial  Injuries  of  Childhood,  Their  Trcatmenl 
Pe(\\'dU\e  Soc,  ^\XN  ^,  \«^. 


167.  Giolangiostome.  Presented  to  New  York  Soc.  Med. 
Assn.,  Dec.  25,  1899;  vol.  v,  No.  12.  p.  895. 

168.  Femoral  Artery  and  Vein,  Their  Destruction  with 
Loss  of  Leg.    Jour.  Am.  Med.  Assn.,  August,  1899. 

169.  Dermatology;  a  Record  of  Clinical  Cases.  Cincinnati, 
1893.  A  Report  of  300  Dermatological  Cases,  1889.  Record 
of  Smallpox  Cases  in  Ironton.  March  15,  1881,  to  June  IS, 
1882.  Notes  of  Lectures  on  Medicine.  Translation  of  Dr. 
011ier*s  work. 

170.  Hand-Book,  What  To  Do  in  Case  of  Accident.    1893. 

171.  An  Operation  for  Inguinal  Hernia.  Cin'ti  Lancet^ 
Clinic.  1898,  n.s.  xli,  433. 

172.  Sarcoma  in  Patients  with  a  History  of  Syphilitic  In- 
fection.   Cin'ti  Lancet-Clinic,  1898,  n.s.  xli.  456-458. 

173.  A  Case  or  Ununited  Fracture  of  the  Humerus.  Cin'ti 
Lancet-Clinic,  1898,  n.s.  xli,  508. 

174.  Translation  of  Dr.  Ollier's  Work:  Bone  Resection. 

175.  Specimens  Demonstrating  the  Operation  of  Gastro- 
Cholecystotomy ;  End  to  End  Anastomosis  of  Gut,  etc.  Bound 
Vol.  ii,  p.  302. 

176.  Report  of  a  Case  of  Talipes  Equino- Varus.  Jour.  Am. 
Med.  Assn.,  Vol.  9.  No.  8,  p.  219,  Bound  Vol.  ii. 

177.  Circumcision;  Last  SO  of  Series  of  200.  New  York 
Med.  Jour.,  April  7,  1894,  p.  431,  Bound  Vol.  49. 

178.  Bloodless  Amputation  at  the  Hip-joint.  Bound  Vol. 
iii,  p.  32.  1898. 

179.  Direct  Fixation  of  Fractures  (Symposium).  Medical 
Age,  Detroit,  1894,  i,  717;  Railway  Surgeon,  Chicago,  1894, 
i,  351;  Times-Register,  Phila.,  xxviii,  306-308.  1894;  also  re- 
print. 

180.  Operations  for  Gall-Stones.  Cin'ti  Lancet-Clinic,  1899, 
n.s.  xlii.  237-239. 

181.  Case  History  and  Photograph  Sarcome  de  la  Region 
anterieure  du  Thorax  et  de  I'aisse  He  droit),  J.  Am.  Med. 
Assn.,  1900,  xxiv,  76-77,  1  fig. 

182.  Ovarian  Pregnancy.  Report  of  a  Case  at  Full  Term. 
Am.  J.  Surg.  &  Gynecol.,  St.  Louis,  1900,  xiii,  146-148. 

183.  Specimens  of  Gall-Stones.  Cin'ti  Lancet-Oinic.  1900, 
xliv,  369-370.  ^  ^,.  .     ,rw. 

184.  Specimens  of  Gall-Stones.  Cin'ti  Lancet-Clmic,  1900, 
xlv,  594. 

185.  Case  of  Ectopic  Pregnancy.    Cin'ti  Lancet-Clinic,  1900, 

xliv,  370-371.  ^.  ,  .   X  ^i.  .      irwi 

186.  Sarcoma  of  the   Kidney.     Cm'ti  Lancet-Clmic,   1900, 

xliv    364. 

187.  Submucous  Ligature  for  Rectal  Hemorrhoids  and 
Prolapse.    Med.  Rev.  of  Rev..  N.  Y..  1900,  vi,  512-519,  6  fig., 

188.  Some  Anomalies  of  the  Uterus.  Cm'ti  Lancet-Clmic, 
1901,  xlvii,  554.  .  ^     „..        . .  ^^ 

189     Hernia,     Radical     Operation     with     Wire     Mattress 

(Pheips).    Trans.  N.  Y.  State  Med.  Soc.   1901.  . 

190.     Inguinal  Hernia.    Cin'ti  Lancet-Clinic,  1901,  n.s.  xlvi, 

191  Appendicitis,  Surgical  Treatment.  Cin'ti  Uancet-Qinic, 
1901,  n.s.  xlvi,  189-192.  ^  ^  _, 

192  The  Appendix  Veriformis  and  Caecum,  a  Comparative 
Study     1914-1901.    J.  Am.  Med.  Assn..  1901,  xxxvi.  1556. 


193.  Discussion  on  Spedmcns  of  Tubercular  Kidney  and 
Bladder.     Cm'ii  lancet-Clinic.  19(12.  n,s.  ,xlix,  39. 

194.  A  Brief  Resume  of  ihc  Treatment  of  Tuberculosis. 
Cin'li   Lancet -Clinic.   19(J2.  n.s.  xlix.   14U-141. 

195.  Surgery  of  the  Prostate  and  Diaphragm.  Cin'ti  Lan- 
cet-Clinic 1902,  U.S.  xlix,  .W-37b;  399-405;  431-434. 

196.  Appendicitis.  Cin'ii  l^ncet-Oiiuc,  1902,  n.5.  xlviii, 
573-576. 

197.  Surgery  of  the  Heart.    Cin'ti  Lancct-Clfnft,  1902. 

198.  Lij<aUr>n  i»f  Arteries;  Cocaine,  Anesthesia.  Interstate 
Med.  J.,  St.  Lciuis.  1902.  ix.  188-191. 

199.  Ligation  of  Arteries;  Cocaine,  Anesthesia.  Cin'ti  Lan^ 
C€t-Chnic.  19U2,  n.s.  xlviii.  403-405. 

200.  Surgery  of  Penetrating  Wounds  of  Lungs  and  Heart 
(Experimental).  Virginia  Med.  Semi-monthly,  Ridiinond, 
Va.,  nm-3.  vii,  508-511, 

iOL  lixhihilion  of  a  Patient  Upon  Whom  0(M:ration  for 
Floiiting  Kidney  Was  Performed.  Cin'ti  Ldn  eel -Clinic,  1903» 
n.s.  50,  p.  63. 

lOI,  Specimen  of  Foreign  Body  Removed  from  the  In- 
testine, Suptiosed  to  be  a  Piece  of  Carbon*  Cin  li  Lancet -Clinic, 
1903,  n.s.  50,  p.  63. 

203.  Lung  Surgery.  Cin'tj  Lancet-Clinic,  1903»  n.s.  VoJ.  SO, 
p.  1-9. 

204.  Lung  Surgery,  Historical  and  Kxperimenlal  Abstract* 
Med.  News.  N.   \\,  1903,  Ixxxiii,  683-689, 

205.  Surgery  of  the  Pancreas  (Historical  and  Experimen- 
tal).   Med.  Fortnightly.  St.  Louis,  1903,  xxiii,  299-305. 

206.  ihe  Surgery  of  ihe  Heart.  X,  V\  Med.  J.,  1903, 
Ixxvii,  918-963.  1148-1204. 

207.  Typhoid;  Gangrene  of  the  Lower  Extremities;  134 
Cases  of  Spontaneous  and  Surgical  Amputations;  An  Histori- 
cal Restunc.  Cin'ti  Lancet-Clinic,  1903,  n.s.  \o\.  5L  PP«  553^ 
580. 

208.  Surgery  of  the  Thyroid.  Kansas  City  Med.  Index- 
Lancet,  1903,  xxiv.  389-436. 

209.  Surgery  t>f  the  Diaphragin.  Virginia  Med.  Senii- 
Monthly,  Richmond,  1903-4,  viii,  87-90. 

210.  Typhnid  dangrene  of  the  Lower  Extremities;  134 
Cases  .StHHitancouft  and  Surgical  Amimtations;  an  Historical 
Resume.     Buffalo  Med.  J„  1903-4,  n.s.  xliii,  361-364, 

211.  Ibid.     Columbus  Med.  J.,  1904,  xxviii,  11-13. 
Ibid.     Med.  &  Surg.  Monitor,  Indianapolis,  1904,  vii, 


Ibid    Am.  J.  Surg,  &  Gyncc,  St.  Louis,  1903-4.  xvii. 

Ibid.    Denver  Med,  Times,  1903-4,  xxiii,  382-385. 
Ibid.     Virginia  Med.  Semi-Mrmthly.   Richmond,  Va.» 


212, 
28-30. 

213. 
117. 

214, 

215. 

1903,  viii.  562-564, 

216.  Surger>'  of  the  Prostate,  Pancreas.  Spleen,  Diaphragm, 
Thyroid  Gl;md  and  Hydrocephalus.     (Vol.)  1904. 

217.  Surgery    of    Hydrocephalus.    An    Historical    Review. 
Am.  Med..  Phila.,  1904,  vii,  783-787. 

218.  Surgery  of  Hydrocephalus.    Col  Med.  J.,  1904,  xxviii, 
64-67. 

219.  The  Surgery  of  the  Heart  and  Lungs,  etc    New  York, 

1904,  pp.  562.  132  plates. 
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220.  Cholccystotomy.     Cin'ti    Lanset-Clinic,    1904,   n.s,   liii, 

221.  Excision  of  Elbow  Joint  for  Traumatic  and  Inflamma- 
tory Arthritic  Ankylosis.  Am.  J.  Surg.  &  Gynec,  St.  Louis, 
1904-5,  xvii,  134-138;  also  Louisville  J.  Med.  &  Surg..  1904-5. 
xi,  318. 

222.  Fracture  Deformities  of  the  Lower  Leg  in  Childhood, 
Illustrated  by  Skiagraphs.  St.  Louis  Med.  Rev.,  1905,  Hi. 
542-544. 

22Z.  Rupture  of  the  Gall-Bladder.  Spontaneous  and  Trau- 
matic. With  and  Without  Operation;  An  Historical  Review 
of  272>  Cases.  St.  Louis  Med.  Rev.,  1905.  li.  108,  22^i,  276,  456, 
476,  497 ;  lii,  4,  25. 

224.  Excision  of  the  Elbow  Joint  for  Traumatic  and  Ar- 
thritic Ankylosis,  Abstract.  St.  Louis  Med.  Rev.,  1905,  li, 
437 ;  also  Trans.  West.  Surg.  &  Gynec.  Assn.,  1905. 

225.  Cholccystotomy  and  Nephrectomy  for  Gall-Stones  and 
Pyonephrosis  (Tubercular).  Cin'ti  Lancet-Clinic,  1905,  n.s. 
liv.  139. 

226.  Vesico-Rectal  Anastomosis.  New  York  Med.  J.,  1905, 
Ixxxi,  162. 

227.  Ovarian  Angeioma.  New  York  Med.  J.,  1905,  Ixxxi, 
163. 

228.  Dr.  Tuholske's  Case  of  Malformation  of  the  Bladder. 
St.  Louis  Med.  Rev.,  1905,  li.  178. 

229.  Specimens  of  Tubercular  Kidneys.  Cin'ti  Lanoet- 
Clinic.  1905,  n.s.  liv,  532. 

230.  Haematoma  of  the  Ovary.  Cin'ti  Lancet-Clinic,  1905, 
n.s.  liv.  687. 

231.  Diagnosis  and  Treatment  of  Gall-Stones.  Kentucky 
Med.  J.,  Louisville,  1905-6,  iii,  550. 

232.  Cardiac  Stimulation  for  Suspended  Animation  by  Di- 
rect Digital  Manipulation;  a  Supplementary  Report  to  Sur- 
gery of  the  Heart  and  Lungs  (abstract).  Col.  Med.  J.,  1906, 
XXX,  308-11 ;  also  Col.  Med.  J..  1906.  xii,  325-28. 

2ZZ.  Cardiac  Stimulation  for  Suspended  Animation  by  Di- 
rect Digital  Manipulation,  Illustrated  by  Diagrams  and  Case 
Reports.  Am.  Med.  Comp.,  Toledo.  1906,  xix,  177-180;  Buf- 
falo Med.  J.,  1905-6,  Ixi,  708. 

234.  Trigeminal  Neralgia.  Surgical  Treatment;  an  His- 
torical Resume.  Cin'ti  Lancet-Clinic,  1906,  n.s.  Ivi.  597-608; 
also  Nashville  J.  Med  &  Surg.,  1906.  xcviii,  97-101 ;  also  Vir- 
ginia Med.  Semi-Month..  Richmond,  1906-7,  xi.  12-14. 

235.  The  Diseases.  Diagnosis  and  Surgical  Treatment  of 
the  Right  Upper  Abdominal  Cavity ;  an  Historical  Resume. 
Cin'ti  Lancet-Clinic,  1906.  Ixvi,  201-242. 

236.  Cardiac  Stimulation  for  Suspended  Animation  by  Di- 
rect Digital  Manipulation.  Med.  Rev.  of  Rev.,  N.  Y.,  1906, 
xii,  848-850. 

227.     Ibid.    Trans.  Surg.  Sect.  Am.  Med.  Assn.,  1906,  vol. 

238.  Feminalities.     Cin'ti    Lancet-Clinic,   1907. 

239.  Limiting   Population.     Cin'ti   Lancet-Clinic,   1907. 

240.  v^illous  Papilloma  of  the  Rectum.  N.  Y.  Med.  J., 
1907.   Ixxx. 

241.  Surgery  of  the  Ureter.  St.  Louis  Med.  Rev.,  1907-8; 
Serial  Bound  Volume,  1(X)  Copies ;  an  Historical  Review,  \9Q%, 


242.  An  Historical  Review  of  Papitloma  and  Adenoma, 
Am,  J.  Dermatology.  March  1,   1908. 

243.  Appendicitis  and  Typhoid  Fever.  Four  Cases,  Cin'li 
Lancet-Clinic,  Feb.  22,  1908, 

244.  The  Disposition  of  the  Appendicular  Slump.  Cin'ti 
Lancet-Clinic,  March  28.  1908, 

245.  Iniostiiial  Obstruction.  Western  Surgical  and  Gvne- 
cological  Association  (trans.),  St.  Louis,  Mo,,  Dec,  30-3L  1907. 

246.  Capinar>'  Varicosity  of  Rectal  Mucosa.  Am.  Procto- 
logic Assn.   (trans,).  Chicago,  June   L   1908. 

247.  Surgery  of  Hair  Lip  and  Cleft  Palate  (illustrated K 
Trans.  Ohio  Valley  Med,  As.sn..  1908, 

248.  Protracted  Birth  of  Second  Intra-Uterine  Twin,  A 
Resume  BioJugically  Considered.  Trans,  Miss.  Valley  Med, 
Assn.,   1908. 

249.  Surgen,'  of  the  Prostate,  Pancreas,  Spleen  Diapragm, 
Thyroid  and  Hydrocephalous ;  a  Resume.  500  bound  auto- 
graph copies,  250  pp,  each,  1904. 

250.  Radical  Cure  for  Hernia.  Lancet-Clinic,  n.s.  xxvi, 
1891. 

251.  Eczema  Infantile.    Jour,  ,'\m,  Med,  .-Xssn,,  xix»  1892, 

252.  Report  of  Twelve  Cases  of  Herniotomy.  Lancet- 
Clinic,  n.s.  x.xviii,  1892. 

252.  Psoriasis ;  Forty  Cases  Treated  With  Arsenious  Acid. 
Jour.  .'\m,  Med,  Assn,.  xx,  482,  1892. 

254.  Direct  Fixation  in  Fractures.  Times  and  Register. 
Phila.,  xxviii,  1894. 

255.  Prostate.    Times  &  Register,  Phila,.  xxix,  1894. 

256,  Typhoid  Perforation.  Cerebral  Cyst.  Lancet-Oinic 
n.s.  xxiv.  1895. 

257,  Brain  Surgery  for  Epilepsy.    Lancet -CHnic,  n.s,  xxxv, 


1895. 
258, 
259, 


Case  Reports.     Lancet-Clinic,  n.s.  xxxv,  1895. 
Removal  of  the  Head  of  the  Femur  from  the  Lesser 
Sciatic   Notch.     Med.   Fortnightly,  St,   Louis,  vii,   1895, 

260.  Rectal  Carcinoma  with  Subsequent  Colotomy;  Normal 
Prophylactic  Appendectomy.    Si.  Louis  Med.  Rev.,  xli.  1900, 

261-  Surgery  of  Congenital  Dislocation  of  Head  of  Femur. 
Western  Surg.  &  Gyn,  Assn.  Trans,  Dec.  20-21,  1909;  also 
New  York  Med.  Jour.,  Jan.  4,  1910.  p.  1154. 

262.  Spastic  Contraction  of  Uterus,  Lancet-Qinic,  Oct,  16. 
1906. 

263  Local  Versus  General  Anesthesia.  Miss,  Valley  Med. 
Assn.,  St.  Louis,  Oct,  12-14,  1909;  also  Lancet-Qtnic.  Oct.  23, 
1909.  pp.  235-247 :  also  Tables  in  Medical  Review  of  Reviews, 
Dec.  1909,  pp.  828-834. 

264.  The  Prostate,  Darke  County  (Ohio)  Med.  Soc., 
Sept.  9,  1909;  also  New  York  Med,  Jour.,  Jan.  29,  pp,  225-227, 
1910. 

265,  Civilization — Yesterday,  Today,  Tomorrow;  the  First 
of  a  Series  of  Addresses  Delivered  Before  the  Medical  Dept 
of  Barnes  University,  St,  Louis,  Mo.,  C3ct.  13,  1909;  also  St, 
Louis  Med.  Rev..  Dec,  pp.  393-399,  1909, 

266,  Surj?erv  of  Cirrhosis  of  the  Liver,  Cin'ti  Acad,  Med., 
Feb.  18,  1909;  also  New  York  Med.  Jour,,  Feb.  18,  1909, 

267.  Odontomata,  Cin'ti  Acad.  Med,,  Nov.  1908;  also  Lan- 
cet-Clinic, Jan.  9,  1909, 

10 


268.  Anatomy  and  Pathology  of  Ureter.  New  York  Acad. 
Med.,  Dec.  17,  l908;  also  Virginia  Semi-Month.  Med.  Jour.; 
also  New  York  Med.  Jour.,  Jan.,  1909. 

269.  Malformation  and  Angulation  of  Sigmoid  and  Le- 
sions to  and  Behind  the  Left  Broad  Ligament  (illustrated). 
Ohio  State  Med.  Soc.  Trans.,  1909;  also  Ohio  State  Med.  Soc 
Jour.,  May  15,  1910. 

270.  Sterilization  for  Crime,  May  15-28.  Sent  this  paper 
to  Literary  Digest,  Saturady  Evenmg  Post  and  New  York 
Med.  Jour.  All  refused  it.  Published  in  Med.  Rev.  of  Rev., 
N.  Y.,  Nov.  25,  p.  755,  1909. 

271.  Local  versus  General  Anesthesia.  Kentucky  Med. 
Soc,  Torrent,  Ky.,  June  20-21,  1909;  also  Piqua,  O.,  Sept.  20, 
1909. 

272.  Surgery  of  the  Cleft  Palate.  Read  at  French  Lick 
Springs,  Indiana,  Oct.,  1909,  also  Ohio  Valley  Med.  Assn., 
also  Lancet-Clinic,  Aug.  28,  1909. 

ny  Surgery  of  the  Thorax  and  Its  Viscera—Second  Ad- 
dress. Barnes  Med.  College.  St.  Louis,  Dec,  1909;  also  Vir- 
ginia Med.  Semi-Month.,  Richmond,  Va.,  May  13,  pp.  65-70, 
1910. 

274.  Case  Reports  of  Multiple  Surgical  Operations.  In- 
dianapolis Med.  Jour.,  May,  p.  212,  1910. 

Haematoma  Right  Broad  Ligament  Complicating  Three 
Months*  Gestation.    St.  Louis  Med.  Rev.,  Oct.  1,  1910. 

275.  Anomalous  Kidney  (nephrectomy),  illustrated.  Jour. 
Surg.,  Gyn.  &  Obst.,  June,  pp.  637-638,  1910. 

2/6.    Community  Kducation.     Lancet-Clinic,  June  25,  1910. 

277.  The  Newer  Surgery;  An  Address  l)efore  the  Tri- 
State  Med.  Soc.  Iowa,  Ills.  &  Missouri,  St.  Louis,  Mo.,  Sept. 
13-14,  1910;  also  Lancet-Clinic,  Oct.  15,  1910. 

278.  Surgery  of  Aneurysm  of  the  Aortic  Arch  and  Its 
Branches,  illustrated.  Read  before  Chicago  Med.  Soc,  Feb. 
16,  1910;  also  Lancet-Clinic,  Aug.  27,  pp.  196-207,  1910. 

279.  Discussion  of  Dr.  Deaton's  Paper,  Rectal  Colonic 
Tube.    Jour.  Ohio  State  Med.  Soc,  Jan.,  p.  29,  1910. 

280.  Surgery  of  the  Posterior  Urethral  and  Prostatic  Ab- 
scess and  their  Consequent  Fistulae.  Read  before  the  North 
Central  Soc.  of  the  Am.  Urological  Assn.  with  the  Chicago 
UroloBT.  Soc.  March  24,  1910;  also  Am.  Jour.  Surg.,  p.  214, 
July  10,  1910. 

1  wo  Cases  of  Twenty  Pound  Sarcoma  of  the  Left  Ovary. 
St.  Louis  Med.  Rev..  Oct.  1,  1910. 

281.  Surgery  of  the  Great  Sciatic  Nerve,  Including  two 
cases  of  Complete  Severance  with  Subsequent  Anastomosis. 
Miss.  Valley  Med.  Assn.,  Detroit,  Sept.  13-15,  1910;  also  Lan- 
set-Clinic  Oct.  1,  1910. 

282.  Intra- Peritoneal  Exploratory  Hysterotomy.  Read  be- 
fore Cin'ti  Acad.  Med.,  Jan.  17,  1910;  also  Lancet-Clinic, 
March  26,  pp.  339-341,  1910. 

283.  Surgical  Contraindications.  Read  before  the  Union 
Med.  Assn.,  Richmond,  Ind.,  April  27, 1911 ;  also  Lancet-Clinic, 
May  6.  1911. 

284.  Naphtha  Soap,  Its  Dangers.  St.  Louis  Med.  Rev., 
Aug.  1,  1911. 

285.  Civilization — Yesterday,  Today,  Tomorrow.  An  ad- 
dress.   St.  Louis  Med.  Rev.,  Dec,  1909. 
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286.    Thoracic  Surgery*     Lancet-Clifiic,  Nov,  26.  1^10. 
^87.     The  Thorax.    La'ncct-Cliriic.  July  29,  191 L 

288.  Surgery  of  the  Pleura.  Lancet-Clink,  pp.  310-320, 
Sept.  23.  1911, 

289.  Naphtha  Soap;  Its  Dangers.  St.  Louis  Med,  Review, 
July  1,  1911. 

290.  Surgery  of  the  Lung.  Lancet -Clinic,  pp.  393-398,  Oct. 
14.   19n. 

291.  Surgery  of  the  Lung.  Lancct-Cltnic,  pp.  441-443,  Oct. 
28.  191 L 

292.  Surgery  of  the  Lung,  Lancet-Clinic,  pp.  503-504,  Nov. 
4,   191 L 

293.  Surgery  of  I  lie  Bronchus.  Lancet-Clinic,  pp.  603-^7, 
Dee.  9.  1911. 

294.  Thymus,  V^agi  and  Ductus  Thoracicus.  Demonslrated 
on  a  dog  hy  Intratracheal  Insufflation  before  the  Western 
Surgical  and  Gyiu-coh.gical  Association.  Kansas  City,  Mo., 
Dec.  19.  191 L  Transaction  for  same,  and  International  Clin- 
ics»  vol.  iv,  22nd  series.  1912, 

295.  Surgery  of  the  Pericardium.     Lancet-Clinic,  1912. 

296.  The  Coccyx  as  a  Causative  Factor  in  Genito-Urinar>' 
Diseases.  F^ead  he  fore  the  North  Central  Branch  of  the  .Am- 
erican Gcnito-Urinary  Assn..  St.  Louis.  Mo.,  Feh.  5,  1912. 

297.  Intratracheal  Insuffiatton.  Medical  Record,  Sept.  19^ 
1914. 

298.  Suprapubic  Cafsarean  Section  for  Puerperal  F.clamp- 
jiia.  Trans.  West.  Surg,  and  Gyn.  Assn.,  1913;  also  reprint 
The  .American  Jour,  of  Surg.,  Sept.  and  Oct.,  1914. 

299.  Surgery  of  the  Thorax  and  Its  Viscera;  a  volume  of 
700  pages,  1915. 

"2011.  Cloacal  Morphology  in  Its  Relation  to  Genito- 
urinary and  Rectal  Diseases.  Vol.  IJO  pages  and  ^\2  illus- 
trations, l«iir». 

?.(HX  Intratracheal  Insufflation;  an  address.  Interna- 
tional Surg.  Clinic,  N.  Y.  City,  April.  VMi;  International 
Clinic  New  York  Polyclinic  Med.  School  and  Hospital. 

301,  The  Relation  of  Anesthetics  to  Surgery  From  the 
Dawn.  Illustrated.  Illinois  State  Med,  Soc,  Springfield, 
May,  1016. 
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